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Another Achievement from Monroe 


Never before has so much figuriagg function 
been crafted into a machine hardly bigger than 
a letterhead. This is Monro-Matic, ultimate 

in Monroe's famous automatic calculators. 
The cost is smaller, too. Total investment in 
this, the world’s most automatic calculator, 
averages less. than 442 cents a working hour 
Yet over its long life it will save you thousands 
o) ele) iam amet-li-1a|-3-- 100 e)'-1801-1- 10 Yan 
oday ost whatsoever 

ifelere it no cost vatsoeve K > 


TT alr Ws Bigelas MONROE 


A 4 A 
ADDING « Al 
ATA PRI 


e Company, inc. Sales and service in principal cities everywhere. General offices, Orange, N. J. #H A DIVISION OF LITTON INDUSTRIES 
L 





PIONEERING 


AT BELL TELEPHONE LABORATORIES 


In such an open field as this Dr. Karl Jansky of Bell 
Laboratories opened the way to radio astronomy. His 
search for a mysterious source of radio noise led him—and 
us—to the stars for our answer. 


Today Bell scientists continue their pioneering in many 
fields—among them the transmission of human voices on 
beams of coherent light. Bell Laboratories’ revolutionary 
Optical Maser foreshadows the use of light as a whole 
new medium of telephone, TV and data communications. 


These are but two of the many fundamental in’ 
advances which have come from breaking fresh = 
ground at the world center of communications wx’ 
research and development. 











Editorial Board 


IRVING W. Burr, Chairman 
Purdue University, W. Lafayette, Ind. 

RICHARD S. BINGHAM, JR. ENOCH B. FERRELL GERALD J. LIEBERMAN 

The Carborundum Co. Bell Telephone Laboratories Stanford University 
Ceci. C. CRAIG FRANK E. GRUBBS Mrs. Besse B. MAuss 

University of Michigan Aberdeen Proving Grounds USN, Bureau of Ships 
ALLEN R. CRAWFORD HOWARD L. JONES GAYLE W. McELRATH 

Standard Oil Co. (N.J.) University of Chicago University of Minnesota 
HAROLD F. DODGE LLoyp A. KNOWLER Mary N. TORREY 

Rutgers « The State University State University of Iowa Bell Telephone Laboratories 


A. V. FEIGENBAUM FRED C. LEONE MASON E. WESCOTT 
General Electric Co Case Institute of Technology Rutgers * The State University 


1961-62 Society Officers 1961-62 Executive Directors Divisions of ASQC 


President H. D. Bircu Administrative Applications 
A. V. FEIGENBAUM General Electric Co. Division 
General Electric Co Cincinnati, Ohio SIGMUND P. ZOBEL 
New York, N. Y ‘arbor 
ALLIN P. DEACON Carborundum Co. 


Vice Presidents Quality Control Consultant Niagara Falls, N. Y. 

L. S. EICHELBERGER Brantford, Ont. Aircraft & Missile Division 
Quality Control Consultant GERALD J. LIEBERMAN ERVIN F. TAYLOR 
Milwaukee, Wis Stanford University The Martin Co. 

A. Jack LANCASTER Palo Alto, Calif. Baltimore, Md. 
us. ee poueme Contes P. S. OLMSTEAD Automotive Division 
Los Angeles, Calif. Bell Telephone Laboratories J. J. RYAN os 

. ‘ Whippany, N. J. Pontiac Motor Division 

GAYLE W. MCELRATH General Motors Corp. 
University of Minnesota W. SCHOENINGER Pontiac. Mich. 
Minneapolis, Minn Globe Union, Inc. 

WARREN R. PURCELL Milwaukee, Wis. Chemical Division 
Raytheon Mfg. Co HORACE ANDREWS 
Newton, Mass Swift & Co. 

Chicago, Il. 


. 


Technometrics 


Executive Secretary 
A. W. WorRTHAM 
Texas Instruments, Inc 
Dallas, Texas 


Technometrics is published quar- 
terly under the joint sponsorship of 
ASQC and the American Statistical 
Association, and is intended to serve 
the researcher in the physical and 
chemical sciences 


J. Stuart Hunter, Editor-in-Chief 


Electronic Division 
GORDON BECKHART 
Radio Corporation of America 


Treasurer Moorestown, N. J. 


R. L. FIASCHETTI 
Ansco General Aniline & 
Film Corp 
Binghamton, N. Y. 


Food & Allied Industries Division 
MAE-GOODWIN TARVER 
Continental Can Co. 
Chicago, II. 


MANAGEMENT COMMITTEE 
Paul S. Olmstead, Chairman 
Irving W. Burr 
Churchill Eisenhart 
A. V. Feigenbaum 
J. Stuart Hunter 
Almarin Phillips 
Maynard S. Renner 
Harry L. Wehrly 
SOOOOHSOEESESOSSSSO SESE SSEE SES OSESEES 


Junior Past President 
J. Y. McCLurRe 
Convair Div. of 
General Dynamics Corp 
Fort Worth, Texas 


Textile & Needle Trades Division 
R. E. HEILAND 
Lehigh University 
Bethlehem, Pa. 


PSCSSSSSSSSSSSSSSSSSESSECSSSCSCSESEEESEES 
SSSSSSSSSHSSHSSSSSSSSSESSSESSOEEEOESEEEE 


Industrial Quality Control is published monthly by the American Society for Quality Control, Inc. Entered as second-class matter on 
Sept. 18, 1950. Second-class postage paid at the post office at Milwaukee, Wis., and at additional mailing offices. 

Industrial Quality Control is sent to all members of the Society as one of the privileges of membership. Subscriptions from non- 
members are not accepted. Subscriptions for members only are $3.00 of the annual membership dues. Subscriptions for company, public, 
and university libraries are: 1 yr.—$9.00; 2 yrs.—$17.00; 3 yrs.—$25.00; 5 yrs.—$40.00. Back issues of Vols. I-X are available at $6.00 per 
volume including index: Vol. XI, $9.00; XII-XV,. $10.00 ea. Individual copies are $1.00 each. Microfilm editions by volume are also avail- 
able. The cost per volume is: I-VI, $8.75; Vol. VII, ff., $2.50 ea 

Orders for library subscriptions, back issues, and microfilm editions should be accompanied by remittance made payable to the 
American Society for Quality Control, Inc. Orders under $5.00 must be accompanied by remittance 

Industrial Quality Control is regularly indexed in the APPLIED SCIENCE & TECHNOLOGY INDEX published by The H. W. Wilson 
Company, 930 University Avenue, New York 52, N. Y 

Neither this magazine, nor any portion of it may be copied or otherwise reproduced without written permission of the copyright 
owner. Requests for copyright release should be addressed to the editor, Irving W. Burr. The statements and opinions given in the 
articles ont papers in Industrial Quality Control are the views of the authors and not necessarily those of the Society 

Notification of address change should be sent to the secretary of your section and to the Executive Secretary's office. Allow approx- 
imately seven weeks for the change to become effective 

Executive Secretary and Publications office: Rm. 6185 Plankinton Bidg., 161 West Wisconsin Avenue, Milwaukee 3, Wisconsin. Soci- 
ety’s New York Address: Rm. 949B, 463 West St., New York 14, N.Y 

Address all correspondence to American Society for Quality Control, Inc., Rm. 6185 Plankinton Bidg., 161 West Wisconsin Avenue, 
Milwaukee 3, Wisconsin 

Copyright 1961 
American Society for Quality Control, Inc. 
Printed in U.S.A. All rights reserved. 


INDUSTRIAL QUALITY CONTROL 





Vol. XVIII, No. 








EDITOR: 


Irving W. Burr 


Purdue University 
W. Lafayette, Ind 


DEPARTMENT EDITORS: 

C. R. Hicks, Book Reviews 

P. C. Clifford, T. A. Budne, Problems 
Ellis R. Ott, Practical Aids 

R. A. Wylie, What's New 

}. M. Juran, Management’s Corner 
M. E. Wescott, Scrap Box 

Paul A. Robert, Supervisor’s Circle 
Thomas M. Kearney, Section Briefs 


A. W. Wortham, ASQC News 


WEST COAST ADV. REP. 


William F. Mills 
P. O. Box 4002 
North Hollywood, Calif 
TRiangle 7-5780 





ARTICLES 


Power Characteristics of Control Charts 

EDWIN G. OLDS 110:00:000 
The article presents a brief summary of results obtained by the 
author and several of his graduate students at Carnegie Institute of 
Technology during the past decade. Since September, 1954 the re 
search has been sponsored by the Office of Ordnance Research, U. S 
Army 


A Quantitative Approach to Classification of Characteristics 
BENJAMIN W. MARGUGLIO and MARTIN W. SULLIVAN 

213;223:60;70:400 
Definitions for critical, major and minor characteristics established in 
MIL-STD-105B or MIL-W-9411A, and most modifications thereof, 
are qualitative in nature and, therefore, do not afford the engineer 
an answer to quantitative aspects of such characteristics. The authors 
outline a simple analytical procedure aimed at providing that quan- 
titative solution necessary to economical decisions (at no sacrifice 
to quality) among the three classifications 


Videosonic® System Instructions Raise Quality Standards 

DAVID A. HILL and JOHN J. TAMSEN 352:70:000 
The authors show how the problem of human error can be solved 
by taking the human out of the operation, as is done in automatic 
processing and testing 


Reliability—Both a Tool and Objective in Design 

S. N. GREENBERG and S. ZWERLING 830:60:436 
In addition to characteristics of performance, maintainability, and 
producibility, today the design engineer must design reliability into 
a product. The authors describe what we can do to assure ourselves 
that the design engineer is equipped to provide a reliable component 


Relationship Between Procurement and Quality Control 
R. B. WALWORTH 351:40:400 


Since the relations between purchasing departments and quality 
control are vastly expanding and certainly require mutual understand- 
ing between the people in each function, the author shows how the 
two functions can cooperate to the benefit of the company 


DEPARTMENTS 
Our Cover 


Book Reviews 

Short Courses in Quality Control 
What's New? ‘ 

ASQC News—Change from Districts to Regions 
ASOC Honors 

ASOC Announces 

Section Briefs 

Section Calendar 

Clinics, Conferences, and Courses 
Positions Wanted 

Positions Available 

Consulting Services 


AMERICAN SOCIETY FOR QUALITY CONTROL, INC. 


Managing Editor Administrative Secretary Office Manager 
George R. Foster William P. Youngclaus, Jr. Jean Truettner 


Room 6185, Plankinton Bldg. 161 West Wisconsin Avenue Milwaukee 3, Wisconsin 


JULY, 1961 3 





of Control Charts 


EDWIN G. OLDS 


Carnegie Institute of Technology 


Introduction 


This article will present a brief summary of results 
obtained by the author and several of his graduate 
students at Carnegie Institute of Technology during 
the past decade. Since September, 1954 the research 
has been sponsored by the Office of Ordnance Re- 
search, U.S. Army 

The application of statistical quality control has 
two phases. The first phase is described''*) as “‘con- 
trol when no standard is given” and the second phase 
as “control with respect to a given standard.” The 
operating characteristics of the average and range 
charts in the second phase, for the case when the 
measured quality characteristic has a Gaussian 
(normal) distribution, were given in a fundamental 
paper''®’ by Scheffe in 1949. The investigations to be 
discussed here have been concerned mainly with 
power characteristics of the control test in the first 
phase the phase where the control chart is, in the 
words of Z1.3'*), used “for analyzing past data.” 
Control charts for both counts and measurements are 
considered but, in the latter case, results can be 
given only when the assumption of normality is 
imposed 

Actually, the recognition of the need for the investi- 
gation of power characteristics for the first phase 
antedated the “fabulous fifties’’ by at least another 
ten years. It was strongly emphasized by the embar- 
rassment of the author when he was associated with 
the Office of Production Research and Development 
during the last war and was faced with the problem 


ASQC LCS Code 110:00:000 

*Presented, by invitation of the Program Committee, at the 14th 
Annual Convention of the American Society for Quality Control 
San Francisco, Calif.. May 25, 1960 
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of explaining why the control chart works. He was 
forced to restrict himself to making definite state- 
ments about phase two because specific information 
regarding phase one was almost completely lacking. 

An incident at one of the intensive eight-day 
courses, organized by the Office of Production Re- 
search and Development, was particularly disconcert- 
ing. (For information regarding the intensive courses 
see (20) and (13)). Early in this course on “Quality 
Control by Statistical Methods,” the behavior of 
samples from a controlled process was simulated by 
the drawing of twenty-five samples of five chips from 
the same bowl. As usual, averages and ranges were 
calculated and plotted. Then control limits were cal- 
culated and placed on the charts. To the surprise of 
the demonstrator, one point on the chart for aver- 
ages was outside the control band. Here was a 
process said to be in a state of control but the test 
for control contradicted the advance billing. Natur- 
ally, students were eager to know whether the dem- 
onstrator switched bowls for the drawing which gave 
the maverick. If not, then “How often would at least 
one point be out?” 

Quite precise answers to the above question and 
other related ones are now available and will be 
given. 


Fundamentals 


In order to clarify the exposition it seems useful to 
begin by reviewing a few statistical concepts and 
emphasizing certain distinctions. First the difference 
between state, hypothesis, and test is demonstrated 
by the following example. 

An automobile battery may be in one of two 
states dead or not dead. For some reason the hy- 
pothesis is put forward or the conjecture is made that 
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the battery is dead. This hypothesis may be correct; 
one hopes it is wrong. Anyway, it is tested. Perhaps 
the test is to turn the ignition key on and to note 
whether or not there is a response. This test differs 
from the usual statistical test because there is no 
possibility of a Type I error—that is, there can be no 
false indication of life if the battery really is dead. 
On the other hand there is the possibility of making a 
Type II error because, under certain conditions, one 
might have a live battery but get no response and so 
conclude that the battery was dead. In passing, it 
might be mentioned that, without a precise definition, 
there could be lack of agreement on the proper word 
to be used to describe the state of the battery. 


A process, which has been set up to produce one 
ten-penny nail after another, may have been in a 
state of control during an eight-hour period or it 
may not. At each moment when a nail was to be 
produced the probability that the nail would be good 
might be the same. Furthermore, this marginal prob- 
ability might be the same as the conditional prob- 
ability when any sequence of good and bad nails had 
been produced previously. If both of the above con- 
ditions held, then the author would say that the 
process had been in strict control for the eight-hour 
period. 


This description of strict control has been formal- 
ized by the following definition which was given by 
the author’) at the Ninth Annual Convention of the 
American Society for Quality Control. 

“A process is in control in the strict sense during 

the time Tp, when 

(1) f(x) is identical for every x(t), with t in 
the interval, Tp, and 

(2) the set of random variables [x(t)] are sta- 
tistically independent.” 

It should be emphasized that for this first phase, 
control when no standard is given, f(x) is not speci- 
fied in advance. Furthermore, it is not known, al- 
though for a controlled process it can be estimated. 

Contrast the usual definition for control with 
respect to a given standard, 

“A process is in control at a time t, with re- 
spect to a standard, f* (x), if f(x) is equal 
to f* (x).” 
Note that this definition refers to the state of the 
process at a specific time, t. 

The test for control, when no standard is given, is 
well known. It is performed only after a set of sam- 
ples have been drawn. It leads to the decision that the 
process is in a state of control only if all points are 
within their respective control bands. 


On the other hand, a test for control with respect 
to a given standard is made after each sample is 
drawn. For example, twenty samples give twenty 
tests while, for the previous case, a set of twenty 
samples gives just one test. 

Of course, as the author has suggested'!”) , it might 
be desirable to revise the procedure in the second 
phase and test for control with respect to a standard 
for a time period, Tg. Then the hypothesis of control 
will be accepted only if all points are within limits. 
Here, of course, the limits depend on the standard 
and can be set in advance. (It may be worth men- 
tioning that a process may be in a state of control 
for a period, Ts, without being in a state of control 
with respect to the given standard.) 

Usually, except, perhaps, for defect-per-unit charts, 
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samples consist of measurements or counts for more 
than one unit. If the process is in a state of control, no 
logical difficulty is encountered. However, any hy- 
pothesized alternative to control should include the 
assumption that the process is in control during each 
minimum time interval during which a sample is 
taken. 


The Contro! Chart for Defects Per Unit 


Rather than follow the chronological order of the 
investigative work, it seems best to begin with a 
discussion of power characteristics of the control 
chart for defects per unit. An industrial process is 
postulated such that, at any time t, the probability 
that a unit will have x defects is given by 
Pet 


' 


x: 


f(x) = x = 0,1,2, (1) 
where c! may vary with time. It is assumed that k 
units will be inspected during the time T, and that 
C;, Co, . . ., Cy, Will represent, in order of time, the 
numbers of defects found for the k units. Further- 
more, c will symbolize the arithmetic mean of the 
c-values and UCL and LCL the upper and lower 
control limits. 

While it is customary to use 3-sigma limits, there 
seems to be justification for using a-sigma limits in 
some cases, with a chosen to be some multiplier 
different from 3. Therefore, this procedure has been 
considered. Also the effect of using only a single limit 
has been investigated. 

If, during the period Ty), a total of N units are pro- 
duced, then the process will be said to be in a state of 
strict control if, and only if, 

N 

Il £(x;,) (2) 
i=] 
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where the symbol on the left is the point density for 
the indicated random variables and where f(x,) is 
given by (1) with x written for x and with c’ the 
same for all x,. (II, of course, means “product.”’) 


The test for control is based on the use of the con- 
trol limits to bound a controi band. A set of k 
samples are taken in order of production and limits, 
given by the following formulas, are calculated 


UCL c+aVec 
(3) 
LCL c aV ¢ 


If only an upper control limit is to be used, then 
the control band is bounded by x = UCL and x — 0. 
The latter line is part of the control band but the 
former line is not a part of it unless it coincides with 
the latter line. If two control limits are to be used, 
then neither is a part of the control band except 
when both coincides with x — 0. 

The hypothesis of control is rejected if one or more 
points fall outside the control band. Otherwise it is 
accepted. Then P,, the probability of accepting the 
hypothesis that the process has been in a state of 
control during Tp», is given by 

P, Prob (LCL<x,< UCL, . 


.» LCL<x,< UCL) 
(4) 


It should be emphasized that the test rejects the hy- 





Table |—Upper Bounds for Probability of Type ! Error for 
Upper Three-Sigma Limit Control Chart for Number of Defects, 
No Standard Given 


15 


0.394 
0.281 


0.026 


0.024 
0.021 
0.018 
0.016 


pothesis if one or more points are outside the contro] 
band. 

When the process is in a state of control the prob- 
ability, a, of one or more points being outside the 
band, making the Type I error of rejecting the null 
hypothesis, is equal to 1 P,. When the process is 
not in a state of control, the probability, 1 B, that 
the correct decision to reject the null hypothesis will 
be reached is 1 P,. This is the power of the test. 
Obviously it will depend on the nature of the alterna- 
tive state. (8, of course, is the probability of accept- 
ing the null hypothesis when it is false.) 

In significance testing it has been the usual prac- 
tice to fix a. Ordinarily the value chosen is 0.05. In 
hypothesis testing, where possible alternatives are 
considered in advance, it is customary to specify, also, 
the value of 8 for a particular alternative and then 
let the value of a and £ determine the amount of 
information needed. 

For the control chart, a is a function of c’, k, and a. 
There may be an idea that a will be constant if k and 
a are fixed at some values such as 25 and 3. Such is 
not the case because a still varies with c’. In general, 
the computations necessary to get the exact value of a 
are lengthy. However, it is relatively easy to calculate 
upper and lower bounds for a which are close to- 
gether. The procedure, which is based on the use of 
Bonferroni Inequalities is described in several re- 
ports (12,11,14,9). As indicated in these documents, 
the upper bound used for a is close to the exact value 
of a when k is not too small. This upper bound, a, 
tends to a as k tends to infinity. In any case, a study 
of the behavior of a, is very helpful in revealing the 
performance of a. 

Some indications of the variation of a, with changes 
in c’,k, and a, are given by Table I (compiled by ex- 
tracting part of Table II from (14) p. 12 and round- 


Table 1\—Upper bounds for Probability of Type | Error for Upper 
a-Sigma Limit Control Chart for Number of Defects, 
No Standard Given, When k — 10. 


28 3.0 3.2 


0.075 0.070 0.041 
0.066 0.039 0.027 
0.053 0.032 0.022 
0.048 0.030 0.018 
0.044 0.026 0.016 


0.039 0.024 0.014 
0.036 0.021 0.012 
0.031 0.018 0.010 
0.029 0.016 0.009 


ing off the entries to three decimal places) and by 
Table II (obtained in similar fashion from Table IV- 
10‘*) p. 33). In Table I it might also be noted that all 
of the entries for k — 25 exceed 0.05 and that the 
excess increases rapidly as c’ decreases. For k — 10, 
a; has a maximum near c’ — 0.4 and then decreases 
as c’ increases. In every case ay increases with k 
when c’ is held constant. (Is this a desirable condi- 
tion?) 

Table II indicates the effect of changing the multi- 
plier of sigma in the expression for the upper con- 
trol limit. Study of the two Tables suggests that, if c’ 
can be fairly well estimated in advance, it may be 
possible to choose (k,a) combinations for which the 
probability of a Type I error will be somewhere near 
0.05. Some (c’,k,a) combinations which approach 
this goal are given in (9), p. 36. Among the better 
ones listed are (1,5,2.5), (1,25,3.8), (2,15, 3.2), (2, 25, 
3.5), (4,20,3.2) and (4,25,3.3). It should be mentioned 
that only results for c’ — 1,2,4 are tabulated. 

It might, perhaps, be suspected that the use of 
charts with both upper and lower control limits would 
have a considerable effect in altering ay. Such is not 
the case unless c’ is considerably larger than a \/c’. 
It is interesting to know that, if a table like Table I 
were given here for charts with both upper and lower 
3-sigma limits, only ten entries (all in the last three 
rows) would be increased and the largest increase 
would be 0.009 (at c’ — 20.0, k — 25). 


The Question of Power 


Turning now to the question of power, it is obvious 
that there are a host of alternatives to strict control 
which might be listed. The first alternative to be 
considered here is one which has been called a single 
slippage. Suppose the total time interval has been 
divided into k sub-intervals and that the process is 
assumed to be in strict control during each of the sub- 
intervals. If, for k—1 of these sub-intervals, c’ is 
equal to c,’, but for one of these sub-intervals, c’ is 
equal to c,’ which is different from c,’, then the 
state of lack of control will be called a single slippage 
Double slippages of equal amounts, a second alterna- 
tive to be considered, is the case when c’ is equal to 
c,’ for k—2 of the sub-intervals and is equal to c,’ 
(different from c,’) for the other two. In each case 
the data for performing the test for control will con- 
sist of a sample of one unit from each sub-interval. 

If the first alternative (single slippage) correctly 
describes the true state of lack of control, then one of 
three mutually exclusive events can occur: 


E, all points in the control band 


, 


E. the point corresponding to c’ — c,’ outside the 
control band (and, perhaps, other points also 
outside) 


the point corresponding to c’ —c.” inside the 
control band but one or more of the other 
points outside the band. 


In the control chart operation either E. or E, is the 
signal to search for an assignable cause. The initial 
search, at least, probably will be concentrated on 
conditions characteristic of the sub-interval generat- 
ing the out-of-control points. In the case of E, the 
search will include the sub-intervals where the proc- 
ess has slipped and so the probability of E, is called 
“the probability of detecting a single slippage.” The 
event, E., correctly signals trouble but does not indi- 
cate the proper direction for the initial search. There- 
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Table Ili—Power of the Upper Three-Sigma Limit Control Chart for 
Number of Defects, No Standard Given, to Detect a Single Slippage 


10 k = 25 
C 


0.007 0.009 

0.059 0.078 

0.176 0.229 0.000 
0.338 0.000 0.419 0.001 
0.507 0.003 0.598 0.004 
0.774 0.027 0.844 0.039 
0.950 0.185 0.973 0.244 
0 998 0.676 0.999 0.756 
1.000 0.939 1.060 0.965 


fore, the probability of E, often is referred to as “the 

probability of a Type III error.” Obviously 

l B Pr(E.) + Pr(E3) l Pr(E, ) P, 
(5) 

Extensive tables for the probabilities for the de- 
tection of single and double slippages are given in the 
referenced reports. A few numbers have been chosen 
and rounded off in order to form the basis for Tables 
III and IV, which are given here. Study of Table III 
reveals that the power to detect a single upward 
slippage is somewhat greater for k — 25 than it is 
for k — 10. The improvement is not as great as might 
be expected in view of the fact that, for c’ — 1 and 
c’ = 5, a; is between three times and four times as 
large for k — 25 (see Table 1). Furthermore, two and 
one-half times as many samples are required. 

Inspection of Table IV reveals, as expected, that 
an increase in a is accompanied by a decrease in 
power. If both Tables III and IV are used in order to 
compare the power of the 2.6-sigma chart for k 10 
with the 3-sigma chart for k — 25, one may be sur- 
prised to find that the former has more power for 
many tabulated combinations. This is the situation in 
spite of the fact that the Type I errors are less (see 
Table I and II). The complexities of the general con- 
trol problem are such that any firm generalization 
seems hazardous but results do suggest that it might 
be better to use samples from much fewer than 
twenty-five sub-intervals for the first phase. This is 
a matter, however, which requires further study. 
What does seem clear is the fact that, after the 
value of k is chosen, some attempt should be made to 
estimate c’ in order that the multiplier of sigma can 
be so fixed that the value of a will be realistic. 

A method of procedure has been obtained for cal- 
culating the power of the upper a-sigma limit chart 
to detect a double slippage of equal amounts. Detec- 
tion here is to be interpreted as meaning that at least 
one of the slippages produces a point which falls 
outside the control band. Some calculations for cases 
where a 3, k 5, 10,20 have been made. For k 5, 
the power is less than the power to detect a single 


Table 1\V—Power of the Upper a-Sigma Limit Control Chart for 
Number of Defects, No Standard Given, to Detect a Single Slippage 
When k — 10. 


0.012 0.007 0.007 0.004 
0.085 0.064 0.059 0.042 
0.231 0.000 0.193 0.000 0.176 0.140 
0.412 0.001 0.365 0.001 0.338 0.600 0.288 0.000 
C.586 ).007 0.541 0.004 0.507 0.003 0.454 0.002 
0.831 0.055 0.803 0.039 0.774 0.027 0.736 0.019 
0.968 0.282 0.961 0.230 0.950 0.185 0.938 0.147 
0.999 0.776 0.998 0.726 0.998 0.676 0.997 0.620 
1.600 0.967 1.000 0.954 1.000 0.939 1.000 0.920 
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slippage for the (c,’, c.’) combinations which were 
used. For k = 10 and k — 20, the inequality was re- 
versed. For k= 10 and c,’=1 the double slippage 
power values for c.’ 1,3,5,10 were 0.014, 0.227, 
0.583, and 0.982, respectively. The corresponding 
single slippage power results were 0.007, 0.176, 0.507 
and 0.950. 


The Control Chart for Fraction Defective 


Since an account of the author’s research on power 
characteristics of the control chart for fraction defec- 
tive has been issued by this Society as General Publi- 
cation No. 4'!!), it seems unnecessary to devote much 
space to it in this summary. It might be mentioned, 
however, that some of the methods developed for it 
were useful in connection with the investigations 
described in the previous section of this summary. On 
the other hand, these later investigations led to the 
development of theory which can be helpful in ex- 
tending the results previously reported. For example, 
a proof was obtained for the conjecture that, for 
np,;’=—c,’ and np.’=c.’, the power of the upper 
three-sigma limit control chart for fraction defective, 
no standard given, to detect a single slippage con- 
verges to the power of the corresponding chart for 
defects per unit. Later this result was generalized so 
as to include lower limit charts and charts with both 
upper and lower limits. 


The Control Chart for Sample Means 


As stated in the introduction, the need to investi- 
gate the power characteristics of the control chart in 
phase one was emphasized by the failure of the 
control chart for means to behave nicely in a public 
demonstration. Some time in the late forties, E. P. 
King, then a graduate student, became interested in 
the problem and, in 1951, completed a doctoral dis- 
sertation at Carnegie Institute of Technology, en- 
titled, ‘“‘The Operating Characteristics of the Control 
Chart for Sample Means When Process Standards 
Are Unspecified.” Dr. King’s original results and later 
extensions were reported in three published pa- 
pers'®:*-*) and in a presentation to this Society at the 
Seventh Midwest Quality Control Conference, at 
Indianapolis, in November, 1952. His work was espe- 
cially noteworthy, not only because of the specific 
findings, but also because it initiated on a firm 
foundation a series of investigations into the general 
problem now under discussion. 

A very brief summary of King’s dissertation can 
be written by paraphrasing his own synopsis. He in- 
vestigated the Type I and Type II errors for the 
control chart for averages with no standards given. 
The hypotheses assumed an underlying normal dis- 
tribution but allowed random fluctuation in the 
process mean. Results were tabulated for cases 
ranging from two samples of two to 25 samples of 
ten. The effect of altering the traditional three-sigma 
limits was discussed and the probability of a Type II 
error was compared with the corresponding prob- 
ability for the traditional analysis of variance test. 

King studied the control chart for means which is 
based on k samples of n units each and has a-sigma 
control limits. (King’s notation has been changed 
slightly in order to avoid confusion.) He assumed 
that the ith sample of n, corresponding to the ith 
time interval, consisted of observations x,, on random 
variables normally and independently distributed 
with mean u, and variance o*. Further, he assumed 





that the means were normally and indepenaenuy 
distributed with mean zero and variance 6°07. Ex- 
plicitly x, = w+ ey (i 12, ...,» Ry = i,d,... MB), 
with the u, NID(0,@o*), the e, NID(0,o°) (all ij), 
and the ¢, and , statistically independent. It 
should be noted that (1) o*? is unknown, but con- 
stant. (2) there is no loss in generality in assuming 
that the expectation of uw, is zero, and (3) this is the 
usual model for the one-factor analysis of variance 
with random components (Model II) with the ex- 
ception of the assumption just discussed above. 

For the control chart test based on sample means, 
King investigated the probabilities of the Type I and 
Type II errors for the null hypothesis, @ — 0, versus 
the alternative, 6 > 0. Writing 


B(a 6) (xX, x aA.r/3, 
aA.r/3) 
Bp (a #) 
(6) 


where r is the mean ct the k sample ranges, then 


a(a) 1 — B(a 0) (7) 


where a(a) is the probability of the Type I error 
when a-sigma limits are used. 

King found a way to calculate exact values of B 
which proved feasible for k small but became so 
complex for k greater than four that, for the larger 
values, he contented himself with getting bounds 
for B,. Also, by means of series expansions and nu- 
merical integration, he was able to get a series ex- 
pansion for B in terms of £, and central moments of 
the range distribution. For the mathematical details 
of the solution, the reader is referred to (5) 

Values have been abstracted from King’s disserta- 
tion in order to prepare Table V 

Several comments regarding Table V and its impli- 
cations might be made. In the first place, later work 
by Sorensen (15) seems to confirm King’s conjecture 
that his lower bounds for 8 serve as good approxima- 
tions to the exact values when k is large. Secondly, 
values for a can be obtained by subtracting from 
unity the B-values for @ 0. Thus a is 0.01 for k 4, 
n 5 and is between 0.03 and 0.06 for k 25, n 5 
(Sorensen’s work indicates that the exact value fo1 
the latter case is close to 0.07 so, perhaps, an un- 
fortunate accumulation of rounding off errors oc- 
curred.) In the third place, just as for the two charts 
discussed previously, a increases with k. (But, for 
this chart, a does not depend on any unknown para- 
meters. ) 

Impelled by C. C. Craig’s paper (3), King com- 
pared the power of the test using the control chart 


Table V—Power, under the Normality Assumption, of the Three-Sigma 
Limit Control Chart for Means, No Standard Given, Against 
Model I! Alternatives 


For k 25, only bounds are given 


O00 


0.26 


for means with that of the analysis of variance test. 
Comparisons would not be valid, of course, unless 
the « for the F-test were set at the same level as for 
the control chart test, and, as has been noted, the 
value is not, in general, 0.01 or 0.05. Using the In- 
complete Beta Function and the work of Ferris, 
Grubbs and Weaver, proper adjustments were made 
and comparisons were obtained. From his results, 
King came to the expected conclusion that the analy- 
sis of variance is definitely more powerful under this 
particular alternative hypothesis. He noted, however, 
that the difference in power appeared to decrease 
markedly with increasing 6. More extensive compari- 
sons are given in King’s dissertation. It may be 
sufficient here to note that, for 6 — 0, 0.25, 0.50, 0.75, 
and 1.00, the power values for the control chart test, 
(as calculated using the lower bound for 8), for the 
case k 25, n 5, are 0.06, 0.19, 0.67, 0.97, and 1.00 
respectively, while the corresponding values for the 
analysis of variance test are 0.06, 0.28, 0.85, 0.99, and 
1.00. 

Recently, Sorensen''®) decided to attempt a veri- 
fication of a conjecture of Wallis and Roberts,'?”’, 
pp. 498-501, and others that, for some alternatives, 
the test using the control chart for sample means, no 
standard given, is more powerful than the analysis 
of variance test. He postulated the same mathematical 
framework and sampling procedure as King did 
but replaced the alternative hypothesis that the sub- 
interval means where NID(0,6* o*) with @6> 0, by 
alternatives which consisted of various types of slip- 
pages. His five alternatives were: 


1. A single mean has slipped, 

2. Two means have slipped equally to opposite 
sides, 

Two means have slipped equally to the same 
side, 
The means follow a linear trend, 

5. Half the means are at each of two levels, (If k is 
odd, one mean is assumed to be midway between 
the two levels) 

Sorensen attacked again the general problem of 
getting exact values for a and £. The equations 

B(a u,/o,..., y/o) 

< aAr/3,..., Xx, aA.r/3) 

(8) 


Pr( x, x 
and 
B,(a u,/o, ~~, y/o) 


Pr( |x, x} < aa/\/n,...,|x ao/\/n) 


(8) 


An approach similar to King’s was used in obtain- 
ing an expression for 8 which depended on £,. For 
k > 3 difficulty was encountered in getting £, for the 
alternatives considered. The problem was solved by 
utilizing a series expansion for which convergence 
was established with considerable difficulty. It is 
expected that the details of the mathematical analysis 
will be published elsewhere. 

A state of strict control exists when u, lle 

u,. The alternative of a single slippage is specified 
when u, is equal to u + do and the other k 1 means 
are equal to u. Obviously, the direction of the slippage 
depends on the sign of 5. As before, there is prob- 
ability that the mean of the sample from the ith 
sub-interval will be outside the control band and 
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this is designated as the probability of detecting the 
single slippage. But the power is the probability that 
for this alternative state, at least one sample mean 
will be outside the control band. Therefore, for k 
more than two, the latter probability will exceed the 
former. For the three-sigma limit chart, both of the 
above-named probabilities have been calculated for a 
useful variety of combinations of k and n. It is hoped 
that the extensive tables and graphs of the results 
will be published in Industrial Quality Control. For 
the present purpose, a few uumbers have been ab- 
stracted in order to form the Table given below 
These numbers give the correct indications of varia- 
tion (except for rounding off effects). Note that (1) 
a increases with k but decreases with n, (2) powe1 
(a) is greater than power (b) and both increase 
with k, n, or 8. 


As noted above, a varies with k and n. It also de- 
creases with a. For a set of (k,n) combinations, values 
of a for which a is equal to 0.05 have been calculated 
For (10,5) (20,5), (25,5), the values are 2.79, 3.03, 
and 3.10 respectively. For n large (i.e. sigma known), 
the values for k 10, 20, 25 are 2.65, 2.94, 3.02. For 
each such a-value and (k,n) combination it is pos- 
sible to calculate the power to detect each of the 
five kinds of slippages listed above. Therefore, power 
comparisons with the analysis of variance test can 
be made. 

Tang''*’ found that the operating characteristic 
for the Model I alternatives can be expressed as a 
function of the non-centrality parameter 


k 
(n/ko*) & (uj, — u)* (9) 
l 


Ura''*' has published tables from which values of 
the above parameter, corresponding to a 0.05 and 
l B 0.90, can be obtained. Having obtained ¢? for 
a value of n and k, the values of § for each of the five 
types of slippages can be calculated. Thus the desired 
comparisons can be made. For n large and k equal to 
ten, the power to detect lack of control for the five 
types are 0.97, 0.92, 0.88, 0.63, and 0.54. For k 25 
the corresponding values are 0.99, 0.95, 0.93, 0.53, 
and 0.44. These values, of course, should be compared 
with 0.90, the value for the analysis of variance test 


The Control Chart for Ranges 


In connection with a technical report''?) and in 
the preparation of his doctoral dissertation, R. W 
Kennard investigated the properties of control charts 
for dispersion. This work, of course, included study 
of the control chart for ranges, no standard given 
After careful analysis, he concluded that, in order to 


Table Vi—Power of the Three-Sigma Limit Control Chart Test for 
Sample Means, No Standard Given, to Detect (a) Lack of Control, 
(b) the Single Slippage, when there is a Single Slippage of size 5 o 


0.03 
0.20 
0.59 
0.90 
0.99 
1.00 


make any practical conclusions about a control chart 
using ranges, it seemed necessary to use experimental 
sampling. At that time, the amount of time available 
for experimental sampling was not great and the 
conclusions must be viewed as very tentative. From 
his work it seemed that a is small (practically zero 
for 3-sigma limits unless k exceeds 15) but that it 
increases with k, that the test has better power 
against the alternative of a single upward slippage 
than against general heterogeneity, and that this 
power increases with k. Also he thought that the test 
might not be robust and that non-normality rather 
than lack of control might sometimes be the cause 
of an indication of lack of control. 


Final Remarks 


In the transition from phase one to phase two of 
the control operation, it is necessary to stop and 
establish standard values for the parameters. If the 
process is in a state of control and the test for control 
leads to the correct decision then parameters are 
estimated. If, on the basis of these estimates, the 
process is deemed to be satisfactory then it is a usual 
procedure to use these estimates as standard values. 
In (12), pp. 68-71, it was pointed out, if the process 
was in a state of control when the k samples were 
taken and if it remains in control when the (k + 1)st 
sample is taken, (i.e. the k + 1 samples are from the 
same normal universe), then the probability that the 
(k + 1)st sample falls within the control limits for 
sample means can be calculated by use of the t-dis- 
tribution with k(n i) degrees of freedom, if the 
control limits were based on a variance estimate ob- 
tained by pooling within-sample variances. If limits 
were based on mean range, then, as noted, the tables 
of Lord'*’) can be used. Conversely, of course, the 
original limits can be set so that the probability is 
fixed at a desired level. 

The above statements might serve as a veiled warn- 
ing against setting standards on the basis of too few 
data. Such a warning may be necessary in view of 
the emphasis in some of the previous sections on the 
fact that an a@ of a desired size can be gotten from 
various (k, n) combinations by the proper choice of 
a, the sigma multiplier. As usual there is an upper 
limit on the value of a set of data. It is useful, how- 
ever, to have some idea what that limit might be. 
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A Quantitative Approach 


TO CLASSIFICATION 
OF CHARACTERISTICS 


BENJAMIN W. MARGUGLIO 


MARTIN W. SULLIVAN 


Summary 


acteristics within the framework of MIL- 
STD-105B or MIL-W-9411A, the engineer is con- 
fronted by a problem of “degree”—one which might 
be paraphrased as follows: “Doesn’t any characteristic 
become critical if it is sufficiently defective or greatly 
out of tolerance?” The definitions for critical, major 
and minor characteristics established in the above 
listed documents, and most modifications thereof, 
are qualitative in nature and, therefore, do not 
afford the engineer an answer to the above question. 

This article outlines a simple analytical procedure 
aimed at providing that quantitative solution nec- 
essary to economical decisions (at no sacrifice to 
quality) among the three classifications. 


W HEN GIVEN THE TASK of classifying char- 


Introduction 


“Quality” refers to the ability of the product to 
meet given specifications and comply with design 
drawings; specifically it refers to the consistency 
with which all items of the product meet design 
specifications. “Quality of a product” should not be 
confused with “a quality product,” the latter having 
a generally accepted connotation of a luxury item 

The quality of a product can be measured only in 
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relation to specified quality characteristics. By class- 
ifying the importance of each characteristic and in- 
specting to an adequate corresponding protection 
level, three substantial advantages accrue: 

1. Quality is improved by affording each charac- 
teristic the proper inspection emphasis; 
Inspection costs in relation to improved quality 
are reduced by de-emphasizing those character- 
istics of lesser importance; 

Design is retained by the design agency. In the 
absence of classification of characteristics, each 
inspector is prone to accept or reject based on 
his own evaluation of the importance of the 
non-conforming characteristic, thereby altering 
the design criteria. 
most applications to costly, complex end prod- 
characteristics are usually classified as follows: 
Critical—Very Serious—a departure from re- 
quirements of such a characteristic, if un- 
detected by inspection 
a. Could cause an operating failure of the 
system; 
b. Could result in reduced operating life of 
the system; 
Could cause personal injury or property 
damage. 
Major—Serious—a departure from requirements 
of such a characteristic, if undetected by in- 
spection 
a. Could cause a system failure of a less serious 
nature (e.g. adjustment failure, operation 
below standard); 
Could cause a failure of the unit (not of the 
system) or reduce the useability of the unit; 
Could affect interchangeability and assembly 
operations; 
Minor—Not Serious—-a departure from stand- 
ards of such a characteristic, if undetected by 
inspection, although undesirable, would not ap- 
preciably interfere with the function or use- 
ability of the unit 


The Question of Degree 


The above definitions are qualitative in nature 
Conspicuously lacking is a quantitative guide to aid 
the classifier in his judgment. An obvious question 
from the design or cognizant engineer might be para- 
phrased as follows: “Doesn't any characteristic be- 
come critical if it is sufficiently defective.or greatly 
out of tolerance?” Surely it is true that a four inch 
bolt could cause critical malfunction if it were eight 
inches long and thus interfered with a moving part, 
but the probability of such an occurrence not being 
detected by inspection is very slim under usual sam- 
pling protection levels 

The problem encountered by the engineer is there- 
fore one of degree. Naturally, if the engineer decides 
that a characteristic would be critical when its tol- 
erance is exceeded, regardless of the degree, that 
characteristic should be classified as critical. This 
situation does not present a problem. However, the 
engineer’s dilemma arises when a characteristic can 
be either major or critical—major when its tolerance 
is exceeded by less than a specific amount, critical 
when its tolerance is exceeded by more than that 
specific amount. 

Prone to think in terms of safety factors, the engi- 
neer would probably classify all such characteristics 
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Figure 1—Incoming Lot Percent Defective 


as critical, thus necessitating undue inspection em- 
phasis and cost. 


Analytical Decision Between Critical 
and Major Classification 


An example would best illustrate the suggested 
quantitative approach to the above prc .‘em. Assume 
the following: 

1. Incoming sampling inspection in accordance 
with MIL-STD-105B, Level II, Normal Inspec- 
tion, 0.65 percent AQL 
100 percent inspection of rejected lots 
An average incoming lot size of 100 units (ne- 
cessitating a sample size of 25 with a rejection 
number of 1) with the characteristic in question 
classified as major 
A drawing requirement for that characteristic 
of 0.750” with a tolerance of +0.005” (0.745” 
to 0.755’) 

A normally distributed incoming lot of 100 units 
with this characteristic averaging 0.750” and 
varying from 0.7395” to 0.7605’—an excess of 
tolerance of approximately 110 percent deter- 
mined as follows 

[ (0.7605 — 0.755) = 0.005] [100%] 110% 

Under this set of circumstances the estimated per- 
cent defective of the lot would be 9.56 percent, as 
shown in Fig. 1. 

Standard deviation of incoming lot 

from range using seven sigma as representative of 

the distribution’s total spread 
(0.7605 0.7395) /7 
0.003 
Percent of lot within tolerance (Q,): 
t (0.750 0.745) — 0.003 + 1.667 
corresponding to 45.22% 
(0.750 0.755) — 0.003 1.667 
corresponding to 45.22% 
Q, 45.22% + 45.22% 90.44% 
Percent of lot out of tolerance (P,): 
P, 100.00°, 90.44°, 9.56°, 


estimated 


The above assumed sampling plan would, for a 
9.56 percent defective lot, yield a probability of re- 


*The use of seven rather than six sigma to estimate the stand- 
ard deviation results in a smaller estimate of the lot percent 
defective and, therefore, a smaller probability of rejection. This 
is a conservative approach in that the probability of rejection 
is more likely to be underestimated than overestimated. 

The estimated percent defective of the incoming iot is based 
on an equal proportion beyond each tolerance limit. If the distri- 
bution exhibited a mean shift, the percent defective would be 
greater and hence the probability of rejection would be greater 
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PERCENTAGE EXCESS OF TOLERANCE 
Figure 2—Classification of Characteristics Risk Curves, 0.40 Percent AQL* 
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PERCENTAGE EXCESS OF TOLERANCE 
Figure 3—Classification of Characteristics Risk Curves, 0.65 Percent AQL* 
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Figure 4—Classification of Characteristics Risk Curves, 1.0 Percent AQL 
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PERCENTAGE EXCESS OF TOLERANCE 
Figure 5—Classification of Characteristics Risk Curves, 4.0 Percent AQL 





jection of approximately 0.952 as computed fron 
the hypergeometric «aistribution 

Lastly, assume this 0.952 probability of rejection to 
be an adequate level of protection against accepting 
u critical departure from standards 


This simple analysis affords the engineer a quanti- 
ative tool to aid him in his decision between a 
ritical and major characteristic. Applicable only to 

above stated sampling plan, if the engineer de- 
ides that a characteristic would be critical only when 
its tolerance is exceeded by 110 percent or more, that 
characteristic should be classified as major 


Thus, for this sampling plan, if the characteristic 
were to exceed the drawing tolerance by anything 
greater than 110 percent, the lot would be greater 
than 9.56 percent defective and would, with very 
high probability, be rejected. Al! critical departures 
would be screened in 100 percent inspection. If the 
characteristic did not exceed the drawing tolerance 
by 110 percent or more it would not be critical by 
engineering decision and would be subject to the 
protection level for major characteristics provided 
by the sampling plan 


It must be stressed that the use of 110 percent in 
excess of the tolerance should not be considered as 
gospel. Rather, it signifies a protection level thought 
to be adequate by the engineer. The protection level 
offered by each percentage excess of the tolerance 
varies with different sampling plans as well as for 
different lot sizes within the same sampling plan 


In Figs. 2, 3, and 4, Classification of Characteristic 
Risk Curves are given for 0.40%, 0.65 and 1.0 
AQL’s respectively 

Again, an example best illustrates the use of these 
curves. Assume a 0.65° AQL sampling plan in exist- 
ence for major characteristics with a minimum lot 
size of 100 for units in question. It is desired to deter- 
mine that percentage excess of tolerance that will 
vield a 0.99 probability of rejecting the lot (0.01 
probability of acceptance) that contains one or more 
critical deviations. A greater risk cannot be tolerated 
From Fig. 3, curve F, 140 percent is found to meet 
the criteria. Therefore, in classifying characteristics 
the engineer should 

1. Classify as critical those characteristics which 

will become critical when their tolerances are 
exceeded by less than 140 percent 

2. Classify as major those characteristics which 

will become critical only when their tolerances 

are exceeded by 140 percent or more 


Analytical Decision Between Major 
and Minor Classification 


When a characteristic can be either minor or major 
minor when its tolerance is exceeded by less than 
a specific amount, major when its tolerance is ex- 
ceeded by more than that specific amount—a similar 
dilemma confronts the engineer. Using the applicable 
sampling plan for minor characteristics, the approach, 
is before, is merely to determine a percentage excess 
yf tolerance that will yield a percent defective cor- 
responding to the desired probability of rejecting a 
lot that contains one or more major deviations. Hav- 
ing determined this corresponding percentage excess 
of tolerance, the engineer would 
|. Classify as major those characteristics which 
will become major when their tolerances are 


exceeded by less than that determined per- 
centage 
Classify as minor those characteristics which 
will become major only when their tolerances 
ure exceeded by that determined percentage or 
more 
In Fig. 5, Classification of Characteristics Risk 
Curves are given for a 4.0 percent AQL which is 
very common sampling level for minor character- 
istics 


Conclusion 


What has been done in this article can be sum- 
marized very simply. Percent defective has been 
‘onverted to percentage excess of tolerance thereby 
converting operating characteristics curves to class- 
fication of characteristics risk curves. 

To the authors’ knowledge little, if anything, has 
ever been published on a statistical approach to 
classification of characteristics. The need exists for 
such an approach especially if industry is to meet 
realistically the increasing military requirements for 
classification of characteristics 

Granted, there are many uncontrollable factors 
such as differing engineering opinions, differing lot 
distributions and varying costs, to mention the more 
important ones. Nevertheless this technique provides 
estimates that are adequate for their purposes 
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Automatic Tester Selects 
And Displays Instructions 

Engineer Stanley Mu completes a simulated di- 
agnostic check of a guided missile on an auto- 
matic electronic analyzer that will predict the 
operational readiness of an intercontinental bal- 
listic missile—or any other complex weapon sys- 
tem. 

Developed by Hughes Aircraft Company and 
called D-PAT (for Drum-Programmed Automatic 
Tester), the new device uses a digital computer 
with test program procedures stored on a mag- 
netic memory drum 

With its memory drum whirring at 2,300 rev- 
olutions a minute, D-PAT electronically clicks 
through a system checklist, confirming its own 
measurements with known values stored on the 
drum, and automatically starts exploring to in- 
vestigate a suspected trouble spot. If a malfunc- 
tion is detected that could cause an unsafe con- 
dition, D-PAT “declares an emergency” and 
automatically shuts down the system 

Then, dipping into its library of 35 mm slides, 
D-PAT flashes repair instructions on a 15-inch 
view screen, displaying a picture of the malfunc- 
tioning circuit or assembly with a bright red arrow 
spotted over the component that’s causing the 
trouble and needs replacing. 

D-PAT will also predict the remaining useful 
life of a component by comparing its operation 
with its past performance and with the manufac- 
turer’s specifications. If the component appears 
to be breaking down, it can be replaced before 
it causes a system failure 
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VIDEOSONIC* 
SYSTEM INSTRUCTIONS 
RAISE QUALITY STANDARDS 


Human Error as One 
Cause of Failures 
NALYSIS of the basic causes 
of failure in electronic equip- 
ment points to human error as a 
problem. The nicked wire, the 
solder blob, the forgotten process 
control, the incomplete inspection, 
the bungled maintenance routine 
we are all familiar with them 
One of two things has happened 
The human being at fault has not 
known what he needed to know 
or he has been careless or forget- 
ful. Our stubborn tendency to do 
the wrong thing is summed up in 
the bitter phrase, “When all else 
fails, follow directions.” 

There are many opportunities 
for human weaknesses to affect 
otherwise satisfactory equipment 
These range from the inadequate 
description of requirements to 
misuse of equipment after it is 
in operation. The techniques to be 
discussed appear particularly use- 
ful for, but are not limited to, 
the prevention of human 
during 

Manufacturing 

tions 

Inspection and test 

Operations indoctrination and 

training 

Field checkout and maintenance 

Troubleshooting of malfunctions 


error 


assembly opera- 


Factors That Cause Errors 
There are several factors which 
cause errors to result from human 
activity. Some factors for assem- 
bly operators and inspectors are 
Remembering long lists of part 
numbers 
Identifying color coded parts ac- 
curately 
ASQC LCS Code 352:70:000 
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raft Co 
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Figure 


Written planning, blueprints, parts lists, assembly instructions, etc 


ontribute to confusion and errors 


DAVID A. HILL, 


Semiconductor Division, 


JOHN J. TAMSEN, Communications Division, Engineering Laboratory, 


Tracking through complex wiring 
instructions and diagrams 

Carelessness with wire clippings, 
solder splashes, nuts, bolts, etc 

Incomplete or inaccurate assembly 
and soldering practices 

Design change mental implemen- 
tation 

Distracted attention while work- 
ing 


Other factors are important for 


test and troubleshooting. They are, 

In part: 

Long set-up and calibration rou- 
tines 

Safety precautions 
in the right 
damage) 

Numerous 
to check 

Remembering special techniques 
needed to diagnose troubles 

Losing track of specification 
changes 


(doing things 
order to prevent 


values and tolerances 


Attempts to Prevent or 
Diminish Human Error 


Automation 


The problem of human erro! 
can be tackled by taking the hu 
man out of the operation, as is 
attempted in automatic processing 
and testing. It will be some time 
before an automatic factory can 
handle the more complex assem- 
bly operations. 

In electronics, the human being 
is likely to be a part of the pro- 
duction picture for quite 
time. True, there are reports of 
methods for eliminating him 
auto-assembly, deposited layers of 
film, monolithic circuit structures, 
etc. One needs only a moderately 
good memory to realize that hope- 
ful announcements have been made 
at intervals for at least the last 
fifteen years. Like push-button 
warfare, this revolution is 


some 


com- 


Hughes Aircraft Co. 


ing, but slowly. As for the opera- 
tional and maintenance phase of 
an equipment’s life, we must first 
accomplish fool-proof and perfect- 
ly reliable gear before human er- 
ror is eliminated. A _ technique 
tailored to man’s needs and weak- 
nesses will have continuing use. 


Improved Communications 

Suppose we were to devise a 
system that would accomplish the 
following 

Provide complete instructions de- 

veloped by experts and checked 
out by the most experienced 
workers 

Communicate these in the most 

easily understood forms 

Release the workers’ hands so 

that their sole function is to 
perform work tasks 

And most important—give each 

instruction at the exact moment 
it is needed 

Is it not reasonable to expect 
that a dramatic reduction in hu- 
man error would result if there 
was such an improvement in com- 
munications? 

A lack of adequate communica- 
tion is one of the greatest barriers 
to accuracy, reliability and effi- 
ciency. It is most difficult for the 
highly skilled engineer to convey 
to the operator all the necessary 
information in simple, easily un- 
derstood language via the medium 
of written planning. (See Fig. 1) 

Ideally, we would have the en- 
gineer, the methods and quality 
experts, and the foreman sit with 
the individual production worke: 
to guide him toward perfection. 
In recognition of this communica- 
tions problem, Hughes established 
a special department to study and 
implement advanced manufactur- 
ing techniques. In the course of 
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these studies, an entirely new 
concept in manufacturing systems 
was instituted. We call this new 
concept Videosonic system. 


Videosonic system is the con- 
trolled visual flow of basic knowl- 
edge and experience through men, 
material and equipment. The Vi- 
deosonic system is one of the most 
powerful tools ever developed for 
communicating intelligence in 
such a manner as to assure ac- 
curacy, guarantee standardization. 
and facilitate the understanding of 
the most complex data to individ- 
uals from all walks of life and of 
varying abilities. (See Fig. 2) 


Equipment, Development 

In recent years, we had used 
tape recorders alone as a means 
of communicating to our test tech- 
nicians the sequenced test proce- 
dures and troubleshooting hints 
This not only cut down on the 
time required for a test, but al- 
lowed for better utilization of 
manpower; test technicians could 
then be checked out on equipment 
in a fraction of the time necessary 
with printed procedures. Most im- 
portant of all, hints on trouble- 
shooting helped product reliability 
by reducing the number of trial 
and error parts-substitution, sold- 
ering and unsoldering of compo- 
nents, and number of on-cycles of 
the equipment under test. (See 
Fig. 3a) 


While tape recording techniques 
were being developed for testing, 
the use of 35 mm colored slides 
showing parts location. color cod- 
ing, examples of good quality in 
workmanship, etc., were being de- 
veloped for use with printed step- 
by-step assembly instructions 
(See Fig. 3b) 


The marriage of the two. tapes 
and slides, for a single process in 
test, inspection and assembly was 
inevitable. The tapes communi- 
cated to the assembler, the in- 
spector, and the test technician 
the sequenced procedure/instruc- 
tion while the slides showed what 
the individual ought to see on 
scopes, meters, product, test posi- 
tions, etc. However, while the 
commercially available slide pro- 
jectors and tape recorders have 
been developed to a point of high 
efficiency, they are not wholly 
adequate for our needs. This led 
to the development at Hughes of 
special viewer-tape playback 
equipment designed for specific 
applications. We did continue to 
use the commercially available 
magazines fo> 35 mm slides and 
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tape cartridges. The unit shown 
in Fig. 4 is one of the many types 
of audio-viewers developed by the 
several divisions of Hughes. 


The Videosonic System 

We next experimented to see 
just what the system would do 
for us. First, it required im- 
proved planning and program- 
ming which enabled us to break 
down into a series of discrete steps 
a process to be followed in a defi- 
nite order. Normally, as more 
complex equipment was produced, 
more highly trained test and as- 
sembly personnel were required 
The over-all Videosonics system 
enabled our company to use less 
highly trained personnel to a 
greater extent than would nor- 
mally have been the case. 


Second, pre-planning of fabri- 
cation functions was improved by 
the departments involved. Before 
the first article was produced, 
Quality Engineering, Test Engi- 
neering, Production “ngineering, 
Methods and Time Study groups, 
line supervision, Planning, and 
quite important, the most experi- 
enced line workers par ‘icipated in 
preparing audio-visual slide and 
tape packages to cover the step- 
by-step operations. (See Fig. 5) 
Note that this is done before the 
first article is made. The experi- 
enced workers cooperet« fully to 
develop fabrication chniques, 
using shortcuts and asser bly skills 
normally known only to ‘he work- 
er 

Third, there is an ovement 
in procedures and operations be- 
cause this system c .ptures, ac- 
cumulates and retains technical 
know-how. Because of the system, 
technical know-how is arranged 
in appropriate combinations and 
is finally communicated specifi- 
cally and sequentially at the prop- 
er time to each person performing 
a task. When once prepared, a 
presentation may be used on long 
or short run projects, may be set 
aside for long periods of time, 
and when needed again may be 
used without the long period of 
indoctrination normally required 
to retrain a worker 

We have noted many improve- 
ments due to the implementation 
of this system. They fall within 
four general areas 

Reliability improvements 

Quality improvements 

Production improvements 


Improvements in employee rela- 
tions 


Detailed data and examples of 
the above improvements have been 
reserved for the section of this 
report entitled, “Benefits and 
Gains.” 


Specific Importance of Quality 
Engineering in This System 


We have mentioned earlier that 
the worker uses the projected view 
from the slide as a method of com- 
parison. It is important, therefore, 
that each slide be accurate not 
only of component location, but 
also as to workmanship detail. 
Certainly, a poorly dressed wire 
or a sloppily oriented part in con- 
flict with the oral instructions 
could lead not only to confusion 
in the worker’s mind, but could 
result in a continuous flow of de- 
fective parts. Therefore, before 
the slides are used or the tapes 
prepared, quality engineers review 
the scripts and scenes to assure 
that they meet quality standards. 
A special Quality Engineering ap- 
proval stamp is placed upon each 
slide so that it is visible when 
viewed on the screen. Only ap- 
proved slides may be used. This 
assures the worker that what she 
looks at is an approved view of 
the method and workmanship to 
be expected of her. The stamp 
appears under the cover of the 
Fidelipac cartridges for the tape 
recordings. Step by step visual 
inspections are built into the tape 
and slides as part of the produc- 
tion instructions. 


Applications 


Each of the fourteen operating 
activities within Hughes Aircraft 
Company has in some manner im- 


plemented the Videosonic Sys- 
tem. The Falcon Missile at Tucson, 
Ariz.. is assembled, inspected, 
tested, and supported in the field 
through this system. The Fire 
Control Systems manufactured at 
El Segundo are likewise supported 
and in addition the depot, oper- 
ated by our Field Service and 
Support Division, uses it in repair, 
modification, and checkout. Exper- 
iments in our own Communications 
Division have been very success- 
ful. The various activities con- 
cerned with commercial products 
have implemented the system in 
these and other functions, such as 
process control, safety in handling 
chemicals, training, etc. and over- 
all, the Research and Development 
Laboratories at Culver City have 
designed new equipment with this 
equipment installed to assist field 
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operators in handling the more 
. adie’ complex field checkout equipment. 


There is no apparent end to 
the system’s utilization. Our train- 


ing departments, sales activities, 

Vee employment departments, process 

control and fabrication operations, 

libraries, central document control 

areas, purchasing departments, 

and many others are currently 

using or are planning for future 

use of the system. One unique 

Figure 2—Production line workers using new Videosonic systems no longer innovation, starting Guring the 

require written planning and numerous written documents summer of 1959, was the taped 

— ; instructions and slide views of 

forms for filling out employment 

questionnaires and security clear- 

ance applications; thus replacing 

a somewhat complicated instruc- 
tion sheet. 





In the area of customer use, the 
system boosts tactical readiness by 
supplementing the present techni- 
cal capability levels of military 
support personnel. The system 
lessens the effect of personnel 
turnover. It assists in isolating 
and identifying authentic design 
or manufacturing deficiencies for 
effective corrective action, there- 
by accelerating squadron activa- 


Figure 3a—Early in the development of the Videosonic method, test procedures tion. Videosonic systems reduce 


ouble-shooting data were recorded to improve utilization, aid the test tech- ao. Hise Dg oitiaiios 
and trou on : locating problems, and improve product reliability military operating and mainte- 


Figure 3b—An assembly work station with slide projection to insicate a view of nena costs. 
the product which the assembler ought to see on the part she is assembling Several months ago, a technical 
i By : E. order was issued for the Falcon 
~ i “yn Missile. The complexity both in 
number and type of changes 
caused no end of confusion. A 
special team was sent to the depot 
to assist. This helped for a while. 
On a chance that audio-visual in- 
structions might be the answer, a 
special package was prepared on 
this difficult T.O. and sent to the 
depot with an audio-viewer. The 
special team from Hughes tried 
it out successfully and when 
ready to let the Air Force experi- 
enced technician attempt the task, 
learned that he was in the hos- 
pital. Another technician was se- 
lected, one who had no knowledge 
of the Technical Order, and on his 
first attempt using Videosonics, 
accomplished the task in far less 
time than the experienced techni- 
cian did without the benefit of 
the special package. This emer- 
gency answer to a need has re- 
sulted in the complete utilization 
of the equipment for the balance 
of the Technical Order and for 
others to follow 


be 


Benefits and Gains Which 
We Have Experienced 


The benefits and gains realized 
since the implementation of the 
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Figure 5—Components of Videosonic System 


have fallen 
They are 


Videosonic system 


into four basic groups 


Reliability benefits 


Quality benefits 
Production benefits 
Employee relations benefits 


Many of the benefits will over- 
lap between groups. However, for 
convenience in discussion, we will 
observe them as associated with 
but one group. Let us look at 
these benefits in the above orde! 


Reliability Benefits 
We have 


continuous sampling and statisti- 
cal evaluation that reliability, es- 
pecially in the Falcon Missile, is 
dependent upon a unit's first ac- 
ceptance through test. Compo- 
nents which fail when first tested 
generally require rework. During 
rework, parts must be unsoldered, 
parts 
resoldering 


discovered through 


resold- 
weakens 


removed, and new 
ered. Such 
the printed circuits and adjoining 
connections to such an extent that 
the probability of a subsequent 
failure is increased. Audio-visual 
instructions have provided a meth- 
od for improving workmanship. As 
a result fewer defects are noted 
during test which are traceable to 
workmanship faults 


Before this system was applied, 
between 50 to 60 percent of all 
electronic submitted 
passed their first test successfully 


After application, between 75 
and 85 percent passed their first 


packages 


test 


On the most complex chassis in 
the Falcon Missile, rarely did 
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BENEFITS 
better than 50 percent pass the 
first test. After application, the 
rate had increased to an average 
of 84 percent. An exhaustive eval- 
uation was made of this improve- 
ment. All squawks were analyzed 
and assigned as either a compo- 
workmanship 
failures were 


nent failure or a 
defect 


defined as parts which failed be- 


Component 


cause of hidden defects or inher- 
ent faults which were destined to 





30 TOTAL FAILURES 





WORKMANSHIP FAILURES 


show up regardless of the care 
exercised by the worker. Work- 
manship defects include all faults 
in wiring, soldering, installation, 
and any other problem built into 
the units during assembly at 
Hughes. The final analysis before, 
after and during the implementa- 
tion of the Videosonic system, is 
shown graphically in Fig. 6. 

Component failures have _ re- 
mained relatively constant 
throughout the control period. 
Workmanship defects have shown 
a rapid decrease during the period 
of implementation and have lev- 
eled out to a point which is well 
within any calculable control lim- 
its. As a result, we have general- 
ized a theory that if a unit will not 
pass its first test the fault lies with 
a component part. Each failure is 
carefully analyzed in order to in- 
crease the reliability by procuring 
better parts or helping our sup- 
pliers build more reliable compo- 
nents. 


Other divisions of the company 
are experiencing similar results. 
For example, on our Fire Control 
Systems the average test defect 
per unit rate has decreased from 
1.64 to 0.28. The decrease in defect 
rates is further reflected in an 
average savings in test time ol 
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Figure 6—Chart showing relation of causes of failure discovered during first test of electronic 
components in Falcon Missile. 
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Figure 7—This chart shows the trends recorded in the reduction of defects before, during 
implementation, and after installing the Videosonic system assembly and inspection, as recorded 
at inspection. 


about our hour, 30 minutes per 
unit. On one unit, formerly hav- 
ing the highest defect rate, the 
average test defects per unit fell 
from 5.02 to 1.50. 


Quality Benefits 

Our quality benefits are meas- 
ured in terms of reductions in de- 
fects per unit or per standard 
hour as recorded by inspection. 
The Videosonic system has estab- 
lished a standard approach in as- 
sembly. The assembler the 
location of parts, the routing of 
wires, etc., in color exactly as they 
should appear the 
part. They hear and see that the 
black banc of a capacitor is on the 
right. The, hear and see that the 
red wire goes to point X and the 
yellow wire goes to point Y. As in- 
dicated in the section above on 
reliability, reversed wires 
incorrectly oriented parts seldom 
occur. With this system at inspec- 
tion, the inspector is told to look 
for certain parts and wires and 
their relation to others. They 
see, for comparison, the 
slide and the part which is being 
inspected. This combination of 
activity at assembly and in- 
spection has resulted in an 
average defect per unit rate de- 
crease from 1.2 to 0.115, less than 
ten percent of the former rate. On 
one unit with 347 solder connec- 
tions, about 150 parts, and with 
a 21 wire harness the average de- 
fects before the Videosonic system 
was 0.6 per unit. After application, 
and during the entire period to 
date, there has not been one single 
workmanship squawk recorded. 

Figure 7 shows the graphical 
relation of defects before, after, 
and during the initial implemen- 
tation. The sharp rise noted during 
the period when inspection first 


sees 


on assembled 


and 


also 


colored 


JULY, 1961 


used this system is indicative of 
the more thorough inspection 
which discovered defects normal- 
ly found during test, or not discov- 
ered at all. When once located, 
concentrated efforts were made to 
eliminate recurrent defects by 
planning corrective action in as- 
sembly presentations. 


Production Benefits 
Production benefits 
shown in the improved utilization 
of the available manpower. We 
were operating before Video- 
sonic system installation at a 
rate of 47 percent. The average 
utilization today on 25 differ- 
ent manufactured items is 90 per- 
cent. A typical assembly line at 
our Tucson facility, formerly had 
seven assemblers, one _ rotating 
substitute assembler for absences, 
one rework assembler, one check- 
er to review the items before in- 
spection, and one and 
inspectors. After installing this 
system, the checker was deleted, 
there was no need for the siabsti- 


are best 


one-half 


tute assembler, and because of the 
vast decrease in defects, the re- 
work assembler could not be util- 
ized full time, and the inspector 
dropped to one-half. Also, of sig- 
nificance, the number of assem- 
blers required to produce the same 
number of items fell from seven 
to five. Fig. 8 shows the steady 
climb in utilization rates for the 
several units. 


Employee Relations 

There is an increase in the gen- 
eral morale with a more desirable 
attitude expressed by the individ- 
ual employee. Direct measurement 
within this area is difficult to 
obtain, if not impossible. However, 
in general we have noted a decline 
in the absence rate of female em- 
ployees, a marked increase in the 
number of new hires who stay 
over a longer period (a reflection 
decreasing turnover rate), 
etc. Of particular importance is 
the quality measurements of indi- 
vidual worker performance. For- 
merly, an assembly line as a whole 
was measured. After the Video- 
sonic system was applied, each as- 
sembler was individually meas- 
ured for quality performance; an 
advantageous feature of this sys- 
tem makes this possible. Now 
workers with like abilities and 
speed can be relocated to advan- 
that is, take slow workers 
a fast moving line and re- 
place them with faster workers 
so that the line may move 
at a constant speed. Through an 
extensive quality indoctrination 
program, the line assemblers have 
accepted the individual measure- 
ment plan and strive to improve 
their own records. We do not use 
this plan as a lever through which 
the worker is forced to do better 
Rather it is a motivation 


of a 


tage, 


from 


or else. 
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Figure 8—This chart shows the steady rise in the utilization rate experienced due to the 
implementation of the Videosonic system 
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Figure 9—Relative improvements in learning curves for a. New employees and b. Relocated 
employees new to the function. 


to build pride in workmanship, 
a pride which the worker feels 
is important in his work 

The learning curve in training 
or retraining is a function of the 
time taken to become proficient 
enough to do productive labor at 
a point equal to or slightly less 
than that of the average produc- 
tion worker. The learning curve 
under this system has gone up 
rapidly. New employees are reach- 
ing a point through the use of 
this system in less than half the 
time formerly required, and with- 
in the same time are nearly twice 
as proficient. Employees are relo- 
cated on new assignments with 
but one day’s practice and on 
the second day are as proficient 
as the regular workers. Normally, 
a relocated worker would require 
about two weeks for the same re- 
sults. Fig. 9 shows various rela- 


tions in learning time 


Cost Savings 


Extensive reports are being 
made upon the results of produc- 
tion using the Videosonic system 
One study, comprehensive in na- 
ture, deals with costs expended and 
costs saved. In fact, every cost 
within the factory and administra- 
tive applications is recorded. The 
crossover point came in the third 
year. During the following years 
the savings exceeded the cumula- 
tive cost of Videosonic systems 
Fig. 10 shows first the crossover 
point and the relative points of 
cost savings and expenditures, and 
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the components of costs at the 
point of crossover 


Summary 


In this article we have told 
ff our experiences. We saw how 
human error in assembly, inspec- 
tion and test is one of the greatest 
causes of failures in electronic 
equipment. Human error can, to a 
certain degree, be eliminated by 
automation However, certain 
functions require the exercise of 
the human mind and hands. To 
these functions a better means 
of communication was the answer. 
Hughes 


means of 


One method devised at 
was the audio-visual 


DOLLARS 
DOLLARS 


NIC SYSTEM 


A. ANNUAL SAVINGS € COSTS 


communication, which when fully 
implemented became what we call 
the Videosonic system. This is a 
means of controlling the visual 
flow of basic knowledge and expe- 
rience through men, material and 
equipment. In order to fulfill the 
need of this philosophy, we had to 
develop new manufacturing meth- 
ods and special equipment. The 
equipment was designed so that 
the worker had merely to turn it 
on and proceed to work without 
having to remove her hands from 
the tools or item being made. The 
equipment was fully automatic. 

We have applied this method at 
assembly, inspection and test. We 
also have used the equipment in 
other non-productive areas, such 
as employment, training, record 
keeping, sales, retention of process 
techniques, and so on. 

Figure 5 indicated the compo- 
nents of input and output of the 
system. The outputs of the system 
are in reality the areas where 
benefits have accrued. We noted 
them as being reliability, quality, 
production and employee relations. 
The costs incurred in the imple- 
mentation of the system have ex- 
ceeded the cost savings during the 
early phases but a crossover point 
was seen in the third year of oper- 
ation, and from then on the sav- 
ings have exceeded the cumulative 
expenses each year. 

The Videosonic system has im- 
proved communications, reduced 
our costs, improved the ability of 
our company to move quickly to 
new market situations, and has 
greatly improved the reliability 
and quality of our products. 
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Figure 10—a. Crossover between costs saved and costs expended. b. Components of costs 
saved at point of crossover. 
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Figure 1—Evolution of True Reliability 


S. N. GREENBERG and S. ZWERLING 


Missile and Space Vehicle Department, General Electric Co., Philadelphia, Pa. 


ELIABILITY is an attribute of a product. It is measured, however, only when the prod- 

uct is put to use. We may test each of its constituents under all conditions it will experi- 
ence as a part of the completed product; but because of the interaction of the elements, through 
the complexity of combination, the probability of the device to operate in totality remains 
unknown. Thus, we can see that although a system is composed of many components in indi- 
vidual subsystems, only their composite in the specific mission and environment defines the 
reliability. The design engineer is responsible, at the lowest component level, to produce a 
unit which, when taken alone, has no ascribable reliability. When operated as required in its 
actual environment and in its scheduled and specified manner, its effectiveness in meeting 
these conditions is then measured as a reliability parameter of that component. 

In today’s space age many missile flights are aborted by failures of an extremely minute 
and subtle nature which have been disclosed through diagnostic data, and the majority of 
these are attributable to the design. In order to be effective in anticipating or detecting the 
probability of failure early enough in the development of the component to remedy the de- 


sign, a great deal of attention must be paid to the 
reliability of the component from the earliest design 
stage. The point which is now becoming more and 
more deeply impressed on the design engineer is 
that he must design reliability into the product. He 
has not been trained specifically as a reliability engi- 
neer, and only recently has he become heavily aware 
of the importance of adding the reliability charac- 
teristic into the design. In the past he concentrated 
on only the characteristics of performance, main- 
tainability, and producibility. We must indoctrinate 
him with an understanding to recognize that reli- 
ability is also a major characteristic of design. 

What can we do for the design engineer to assure 
ourselves that he is equipped to provide a reliable 
component? 

At MSVD we are attempting to provide each de- 
sign engineer with necessary instruction in the field 
of reliable design practices and techniques. He is sup- 
plied the necessary reliability design analysis man- 
uals and application data to be used in performing 
his own analysis and thus appreciates the reliability 
attainment of his design. 


The design engineer conducts an initial reliability 


ASQC LCS Code 830:60:436 


JULY, 1961 


figure of merit analysis on his design and re-evalu- 
ates it periodically as changes or design alternatives 
are presented. 

The Reliability Figure of Merit (RFM) is a value, 
derived through analytical methods, which expresses 
the probability that the component or system under 
design will give a performance without failure for 
the required length of time and in the manner and 
environments in which it is to operate. This value 
is based on a scale of zero to 1.00. 

Reliability Figure of Merit Analysis is used to 
evaluate a design through all the design stages and 
provides a means of optimizing a single design dur- 
ing the course of its development or in serving as a 
basis of comparison or selection among competing 
designs. An equally interesting characteristic of this 
figure of merit value is that it may be employed as 
some limited measure of attainment of the final re- 
liability goal for the design. This may be seen in 
Fig. 1. 

The limitation we must place on accepting a reli- 
ability figure of merit as a product predictor for re- 
liability is exemplified in Fig. 1. Use of reliability or 
failure rate data on component parts to predict the 
over-all mission reliability provides only very broad- 
band results when subjected to an analysis. This is 
due to the uncertainty and the inaccuracy of the 
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specific failure rate information 
available for parts, as well as to 
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information on higher levels of as- 
sembly 





The basic approach to our anal- 
ysis is made from a part failure 











rate point of view, keeping in 
mind its wide-band validity. To 





further narrow that band into hav- 
ing meaning in our design anal- 





ysis, we consider the actual appli- 
cation and function of the part as 








it is employed in the circuit. It has 
been shown that analysis conduct- 





ed from a functional, operation- 
oriented approach not only im- 





proves the validity of the results 
but serves as an important tool to- 





ward reliability design improve- 
ment. The approach of treating an 





equipment as a “box full of parts” 
and merely inventorying the part 





failure rates is thereby circum- 
vented 


Reliability Figure of Merit Analysis 


The procedure for performing a figure of merit 
analysis for the reliability of a component, subsystem, 
or system is described in a MSVD reliability design 
analysis manual. Based on a thorough understanding 
of the concepts and principles discussed in the man- 
ual, the design engineer may utilize the step-by-step 
procedures listed below and as illustrated by the 
sample analyses 


1. List all of the component parts on the Part 
Usage and Application Data forms similar to those 
shown on Fig. 2 and complete all the information 
requested for the particular part 

2. To provide information for the last column of 
these forms, namely “Failure Rate “/1000 hours” 
a reliability analysis data handbook is employed 
Failure rates are obtained by evaluating the com- 
ponent part under the operational stresses and circuit 
loads which it experiences. Failure rate vs. stress 
curves, as illustrated in Fig. 3, are provided in this 
handbook for most electrical and electromechanical 
parts 

3. Determine, from the circuit arrangement of 
components, the number of parts in redundancy; and 
employ the mathematical techniques provided in the 
Reliability Design Analysis Manual to compute the 
combined probabilities of failure 


4. Total the failure rates in 1000 hours for each 


circuit as follows 
A (circuit) A (part one) + 4 (part two) 
4 (part n) 


5. Assess the contribution of the circuit to the 
functional efficiency of the component and apply a 
weighting factor to the A(circuit) in 4 above to re- 
flect the level of importance of the circuit to the 
over-all mission effectiveness. The design enginee: 
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Figure 2—Part Usage and Application Data Forms—Part | 


is cautioned relative to this concept and should seek 
the assistance of reliability consultants in its use. 
6. Total the failure rates of all the circuits and all 
associated time-affected parts and convert to a re- 
liability value based on the operational duty cycle 
time, t 
P. 

where 
hrora, iS the failure rate in ‘;/1000 hours 
P, is the probability of survival or reliability 
7. When “exclusively” operating or “one-shot” de- 
vices such as squibs, detonators, explosive switches, 
etc, are used; provide reliability values in terms of 
probability of successful operation and combine prod- 
uct-wise with the reliability values, P,, in 6 above 
to give the component Reliability Figure of Merit, 
RFM, for the required operating time. 
RFM aa * Boe * ae ox 0 4” 

where 
P,,, P.., and P,, are the probabilities of successful 
operation. 

The order of the steps in the procedure described 
is generally useful in most electrical and electronic 
circuit analyses for reliability figure of merit. Be- 
cause of the variety of circumstances for circuit em- 
ployment, no idealized sample reliability figure of 
merit analysis is possible. Actual reliability figure of 
merit analyses are furnished to the design engineer 
as illustrative material applicable to a better under- 
standing of the analysis. 

In the Step 1 above, improper selection of parts 
can be disclosed and indications of their suitability 
to the application may be determined. In Step 2, the 
assignment of the failure rate to the particular part 
again may be the basis for determining any misappli- 
cation, heavy loading, or high-failure-rate potential 
of the parts. At this point the design engineer may 
decide on suitable trade-offs to alleviate the prob- 
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lems presented through various reliability improve- 
ment techniques such as: 
1. Derating in parts application: applying adequate 

margins of safety for the stresses. 
Substitution for notoriously high-failure-rate 
parts with lower failure probability 
Circuit redesign. 
Environmental isoiation by shock mounts, heat- 
sinks, insulation, and thermally con- 
trolled encapsulation and embed- 
ment; 
Redundancy techniques, where applicable and 
where circuit parameters are not compromised 


acoustic 
chambers: 
etc. 


Wide tolerance circuitry growing out of “worst 
random-balance design‘'’ or part-value- 
design. 


case”’ 
variations '- 

To determine the operating time of the part in the 
actual mission, the duty cycle must be known or 
closely approximated. Methods for computing the 
expected failures for the parts are provided for use 
by the design engineer in his analysis. 

The arrangement of components or parts is con- 
sidered in Step 3. In the series or interdependent 
arrangement of parts, an addition process for the 
expected failures is performed; the reliability is the 
negative exponential of the sum of such values, as- 
suming a random distribution of failures. The redun- 
dant elements are evaluated for their number of ex- 
pected failures by applicable redundancy computa- 
tional processes, resulting in a value for the prob- 


2 3 4 


ability of any one of the element group to survive 
the mission. 

Where failure modes are mainly “short,” redun- 
dancy is in the form of a series arrangement of the 
elements: where the mode of failure is “open,” the 
redundancy provision is for elements in parallel. 
Changes in circuit parameters are effected by redun- 
dant use of electronic parts; therefore, circuit opera- 
tional tolerance rules must be obeyed when employ- 
ing these techniques. The failure of one element of 
a redundant group may degrade the circuit operation 
so far from specification that the fault must be classi- 
fied as a catastrophic or vital failure of the com- 
ponent 

A reliability block diagram for components, sub- 
systems, and systems normally serves to define the 
basis for the development of a reliability mathemat- 
ical model which will permit us to perform the nec- 
essary calculations. Figure 4 is an illustration of a 
subsystem in block diagram form and the mathemat- 
ical model which was derived from it. Although 
Step 6 is not normally performed on parts at the 
component level, the effectiveness of the failure of a 
part in contributing to the catastrophic failure of the 
subsystem or system must be considered. A part that 
fails in » sensor circuit for a telemeter data transmis- 
sion link, although degrading to the single circuit, 
may merely cause the loss of a minor piece of infor- 
mation. The information may otherwise be interpre- 
ted from alternate channel sensing circuits. Thus, a 
weighting factor may be applied to compensate fo1 
these deviations. Where more than one mode of fail- 


ure is attributable to a single part, the individual 
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probabilities of the modes are estimated from the 
general part failure rate and prorated in such a man- 
ner as to reflect the duty cycle of the part under the 
various modes with respect to the mission 


All failure rates upon which the curves are based 
were evaluated to a 90 percent confidence level. The 
figure of merit derived from these computations, 
therefore, must be expected to have a confidence level 
at least as great as 90 percent. E. Fritz* shows the 
probability of confidence as great as 99 percent with 
the combinational effect of as few as ten elements 
whose individual failure rate values have been de- 
termined to a 90 percent confidence level. If we 
consider that each confidence to a 90 percent level 
is a conservative estimate at best, then, for a larger 
number of elements, such conservatism becomes more 
pronounced. The figure of merit value obtained is the 
basic value upon which the design engineer will (1) 
adjudge the effectiveness of his design, (2) select 
among two or more designs through comparison of 
values similarly obtained for the various designs, and 
(3) evaluate his progress in attaining the apportioned 
as part of the system 
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Apportionment of Reliability 


Reliability is apportioned to the individual sys- 
tems, subsystems, and components of the weapons 
complex in order to establish the minimum accept- 
able reliability levels for each design which will per- 
mit us to meet the over-all reliability requirement 
Many contracts are now being drawn up containing 
specific reliability levels whose feasibility of attain- 
ment must be demonstrated by the contractor before 
the design will be accepted by the customer. An ap- 


-$ 
z 10 oo rwen?] 


#2 SPIN ACTI 


x 107151] } exe [- 


. 23_ 
3600 


16 
3600 
os acr! 


portionment exercise may be performed somewhat as 
follows, understanding of course that the simplicity of 
the presentation is quite exaggerated 


ba ileninateaes« 


Initial Apportionment 

The system conceptual design is first described in 
the form of functional block diagrams of subsystems 
The subsystem requirements are then identified, and 
components which are to perform the subsystem tasks 
are summarily selected or invented. The process is 
not intricate, as there are various landmarks for the 
selection of components to perform a specific task 
Experience gained through analogous application in 
former programs and projects may provide the basis 
for a solution to the problem 

1. The total number of allowable failures, (At),, 
for the system being apportioned is obtained from the 
contracted reliability, R,, as follows 

R, ews 
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where 

h system failure rate 

t 1 (time normalized for mission) 
For our example, a 90 percent reliability is required 
to a stated confidence level: thus, to determine the 


(At), 
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In 0.900 (At), 0.105 failures for mission 
2. The components in the subsystems are further 
analyzed and a complexity evaluation is performed 
The number of active elements, E(i.e., electron tubes. 
transistors, rectifiers, diodes, relays, etc.) is deter- 
mined or estimated. These are tabulated for each sub- 
system (or component) in Table I, and (At), failures 








RELIABILITY MATH EMATICAL MODEL 


OF EXPECTED FAILURES OF THE COMBINATION APPEARS BETWEEN 


THE ELEMENTS 


Figure 4—Ejection 
System Reliability 
Block Diagram 


*Work under way at MSVD 
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Table |—Apportionment by Complexity 


B . 
“No. Active F RELIABIL 


Equipment Elements SE x) e 


Subsystem A 17 S 0.105 
Subsystem B ‘ " 0.105 0.0304 
Subsystem C = 0.0403 


System LE 52 Z t 0.1049 
aes — 


0.9004 


per mission are apportioned in accordance with the 


relative complexity of the subsystem (component), 
E/SE. 

Subsystems A, B, and C have had the system reli- 
ability suballocated to them on seemingly the most 
equitable basis, namely their complexity. This value 


may be used in feasibility studies concerned with the 


actual design of the subsystems and components. 


Figure of Merit Analyses 


Reliability design analyses are performed on all 
components and subsystems as described earlier in 
this article, and the reports produced are consolidated 
and reliability values tabulated and tallied. This is a 
second cut; and the original problem of determining 
the complexity is no longer present, as this factor is 
accounted for through a figure of merit analysis. 


The number of system failures estimated through 
reported analyses values (At), is determined in Table 
II. 


The values of reliability as reported may make it 
appear that “Subsystem A” with 0.963 has almost 
met his apportioned value (0.9664 of Table I). “Sub- 
system C” appears to have exceeded his apportioned 


Table !I—Reported Values from RFM Analyses 


Subsystem A r(f 0.963 } A) 0.0377 
Subsystem B . 0.931 0.0715 
Subsystem C r(C) 0.970 In ; 0.0305 
System ' 0.8696 (\t) 0.1397 


0.9605, but “Subsystem B” is sadly short quota 
So, on this “go around,” it appears tha us'ment 
takes place which re-establishes equita’ Uity. This is 
accomplished through reapportion by a process 
very similar to the parimutuel technique for tabu- 
lating and computing betting odds and pay-offs at 
race tracks 


Reapportionment 


The expression used for computing reapportion- 
ment of the subsystems as reported in Table II is: 


( In tM} 
exp 
(At), 


where x value for subsystems A, B, or C 


Ro, (x) 


(At), no. permissible failures to be appor- 
tioned 
0.105 (from Table I) 
(At), no. estimated failures from RFM anal- 
ysis reports 
= 0.1397 (from Table II) 
In this last table it is now easily seen that the dif- 
ficulty in meeting the required reliability values set 
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by the contract can be reduced and the goal for the 
individual designs readjusted to more easily attain- 
able values. 


“Subsystem A,” who felt he had almost reached 
his goal by providing 0.963 to reach 0.9664, is now 
requested to improve his design to bring it to the 
level of 0.9720. 

“Subsystem B,” in seeing a goal of 0.9701 and is 
able to show only 0.931, might be inclined to become 
discouraged in this game and may contemplate de- 
fecting. The reapportionment, however, reassures 
him that with a more realistic goal of 0.9475 he might 
be able to improve the reliability of his design to that 
level 


“Subsystem C,” who originally believed that he 
had exceeded his apportioned goal of 0.9605 by re- 
porting 0.970, is surprised by being presented an ex- 
tended reapportioned goal of 0.9774, which he must 


Table 1!1—Reapportionment (2nd Apportionment) 


2nd Apportioned 
Reliability 


0.0377 0.1049 


0.1397 


0.0284 A) 0.9720 


“ 0.0715 0.1049 ™ ne 
0.0715 : - 0.0539 0.9475 
0.1397 . 

0.0305 0.1049 an 
0.0305 — 0.0229 (C) 0.9774 
0.1397 , 
t 
0.1397 


0.1052 (\t) 0.9001 
now justify by improvement of his design. He under- 
stands that this is admissible on the fact that the 
original apportionment was only an estimate based 
on apparent complexity and not on actual complex- 
ity, which is later disclosed through RFM analysis. 


Thus we find that “Subsystem A,” “Subsystem 
B,” and “Subsystem C” are all seriously engaged in 
design improvement for reliability toward goals 
which are realistic to each of them to be reflected 
in additional Reliability Figure of Merit Analyses 
and reapportionments until the over-all design re- 
liability goal for the system is reached 


As we have shown, reliability is more than just 
numerics; during the design stage it is numerics with 
the dual purpose of defining the reliability goal and 
at the same time providing the tools and measures 
for its attainment. In addition, it provides a method 
whereby each reliability characteristic of the design 
can be evaluated on a comparative basis, spot-light- 
ing problem areas and those aspects which will sig- 
nificantly influence the improvement of the system. 
The use of the reliability approach which we have 
discussed therefore enjoys the unique position of be- 
ing both cause and effect; it not only tells us where 
we are going, but also tells us how to get there. 
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The relations between Procure- 
ment and Quality Control are 
vastly expanding and certainly 
require mutual understanding be- 
tween the people in each function. 
The quality criteria necessary to 
meet an operational parameter 
must be practical. If they are not, 
manufacturing costs will be in- 
creased without merit 


Quality control, even at weapon 
systems concept, must be cognizant 
of the validity of quality vs. cost. 
It is in this area that a great deal 
of misunderstanding develops be- 
tween quality control and procure- 
ment. Actually, many errors of 
conception occur at the design 
stage. The designer will select a 
tolerance of a higher safety facto! 
than necessary with a tongue-in- 
cheek attitude that, if the manu- 
facturer achieves only 80 percent 
of the requirement, an item will 
still perform satisfactorily. Here 
procurement is faced with buying 
a product of more precision than 
is actually required 


Mutual Contribution to 
Product Improvement 


On the other hand, we fre- 
quently find a quality control and 
inspection attitude that is based 
solely on adherence to the blue- 
print and throws practicality to 
the wind. I personally quarrel with 
any attitude that is not progres- 
sive. I think internal correction 
is equally as important as the 
corrective actions necessary from 
the supplier’s side to meet re- 
quirements. 


I believe that purchasing and 
quality control can _ contribute 
greatly to the validity of design 
and the correction of over-empha- 
sis, just as they are charged with 
the responsibility to exceed mini- 
mum demands. The purchasing 
manager must strive to perpetuate 
an attitude of economy with re- 
gard to procurement practices and 
obtain the greatest value for the 
When the quality em- 
phasis becomes too demanding, 
the buyer might naturally feel 
that price is of minor importance 
This opens a door to practices 
that can be harmful, since some 
suppliers will take advantage of 
these demands and build up their 
product to the point where its cost 


least cost 


is far in excess of the actual re- 
quirement. It also should be kept 
in mind that the cost burden of 
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defense equipment is borne by the 
American taxpayer, and therefore, 
it would seem that all of us have 
a common cause for examining 
carefully those specifications and 
requirements that are conceived 
in modern weapon systems. 

The preceding remarks are not 
meant to convey the impression 
that whatever quarrel there is lies 
solely with quality control and 
engineering. 


Purchasing’s Attitude 
Toward Quality Control 


There are also some faults on 
the purchasing side of the coin 
of which we are aware and which 
we must continue to improve. A 
strong quality function enables 
procurement to achieve better re- 
sults because of its constant sur- 
veillance and its dissemination of 
objective quality information for 
which procurement is immensely 
grateful. 

In our company we do a con- 
siderable amount of business with 
small suppliers. We find in many 
instances that they do not have 
adequate quality control proce- 
dures. The producers are frequent- 
ly the same persons who do the 
inspection and there is always the 
perfectly human attitude of over- 


looking or rationalizing errors in 
the mistaken belief that the ship- 
ping schedule is of more impor- 
tance than the product quality. 
ASQC can help to eliminate this 
practice. 


Field Quality Surveillance 
Organization Assists 
Procurement 


Within our company we have a 
Field Quality Surveillance group, 
reporting to the Purchasing De- 
partment, whose task it is to sur- 
vey vendors and, when warranted, 
assist them in establishing better 
procedures and techniques. I be- 
lieve that the integrity of sup- 
pliers is an equal factor both in 
small and large enterprises and 
that, for the most part, the sup- 
plier intends to deliver satisfactory 
material. Short lead time and 
pressure for adherence to delivery 
schedules are responsible for a 
certain amount of error. 

I do not believe that we, in this 
type of industry, can ever expect 
to have the lead time necessary 
to overcome all possibility of err- 
or since the missile and weapon 
system business is such that the 
end product could very well be- 
come obsolete if an undue length 
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of time is expended in develop- 
ment work. It is frequently nec- 
essary for missile and weapon sys- 
tems to be conceived within a 
time period that was heretofore 
believed impossible. However, 
with national defense as its pri- 
mary objective, it is necessary that 
we develop capabilities and speed 
to cope with this problem since 
there is every evidence that our 
enemies are working just as hard 
and—in some cases—with better 
success. Therefore we, dedicated 
to the American way of life, have 
no other choice than to adapt our- 
selves to overcoming the many 
complications and herculean ef- 
forts that continue to be de- 
manded. 

Within our company we warn 
the buyers to be continually on 
guard against associating them- 
selves with any source of invalid 
product. It is recognized that it 
is quite human for a buyer to 
take up the cudgels in defense of 
a producer when the original se- 
lection of the source was his prime 
responsibility. However, to sup- 
port such a selection is not only 
detrimental to the national effort 
but also will certainly reflect 
against the company’s reputation. 


QC Analysis Improves 
Sources 


We believe that the greatest 
error in the selection of sources 
occurs at the inception of the bid 
and, therefore, that the buyer 
should be absolutely certain that 
these bids are solicited only from 
sources thoroughly capable of sat- 
isfactory performance. 

Quality control analysis and 
evaluation contributes greatly to 
the recognition of good sources, 
provided, again, that the evalua- 
tion is on a sound practical base. 
We are dealing currently with a 
concept in which reliability has 
become a prime factor in the se- 
lection of components for modern 
weapons and control systems. The 
determination and achievement of 
this reliability is done at consider- 
able expense and always takes a 
generous amount of time 


Qualified Products List 
Aids Reliability 

The Qualified Products List is 
maintained by the government and 
is a valuable aid in the selection 
of components. However, one must 
be aware of the fact that, in order 
to appear on the Qualified Prod- 
ucts List, there must be at least 
two sources of a component. All 
that the government certifies is 
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that both vendors meet the re- 
quired specification. 

Even so, the selection of one of 
the two sources requires skill and 
judgment on the part of the buyer. 
In some cases, he must have ad- 
vice from his quality organization 
as to which of these component 
sources is preferable since one of 
them can prove to be superior to 
the other in the machining and 
finishing operations in the buyer’s 
shop. This can contribute to con- 
siderable price variation between 
identical components of one manu- 
facturer as opposed to the other. 
It is generally assumed that this 
price variation is due to a higher 
quality which, if true, thoroughly 
warrants the expenditure of more 
money for the component that 
yields better assembly and less 
rework. 


Check Lists for Emphasizing 
Critical Dimensions 

We, on the procurement side, 
are thoroughly aware of the in- 
creasing necessity for technical re- 
view and new techniques to be 
established for proper quality 
evaluation. Great emphasis has 
been placed on statistics because 
many of the new techniques are 
based on statistical theory. There 
are times, however, when I dis- 
agree with an unbending adher- 
ence to these results, for example, 
when soft tooling is being used 
which does not lend itself to con- 
stant repeatability. In cases like 
this, we must adhere to the prac- 
tical use of form, fit and function. 

We believe that the use of check 
lists, which pick from the drawing 
the important factors with regard 
to form, fit, and function, is of 
great assistance in the acceptance 
of material and contribute to the 
general economy of procurement. 
If we were to treat the product 
with 100 percent inspection of all 
characteristics on the drawing, in- 
consequential deviations would be 
revealed, causing unnecessary re- 
jection. I am fully aware that, on 
this topic, we may be entering 
into a realm of considerable dis- 
agreement; however, I understand 
that the true quality control con- 
cept agrees with this thinking. 

It is difficult to present these 
thoughts without running the risk 
of implying that the procurement 
people are in favor of borderline 
quality. We are all too aware of 
the work load caused by rejection, 
the costs and time consumed in 
returns and replacement, the con- 
sequences of product failure, to 
want nothing but top quality from 


our vendors. Here we find the es- 
sence of good mutual understand- 
ing. I believe, that we purchasers 
must gain the complete confidence 
of the quality control group and 
we intend to continue to make 
sincere and determined efforts to 
establish that position. Further- 
more, we are well aware that such 
a position once attained cannot 
endure unless we continue to work 
together in an atmosphere of mu- 
tual respect and understanding 
toward the common quality goal. 


Quality Control Obligation 
for Good Interdepart- 
mental Public Relations 

The quality control organization 
also has its obligations and its 
share of public relations—if you 
will—in the direction of procure- 
ment. Many procurement people 
feel that inspectors are dedicated 
to reject and will pass a product 
only if there is no possible excuse 
to reject. This type of thinking, 
in my opinion, is fallacious be- 
cause it is not in the best interests 
of our profession and our com- 
pany. Obviously such an attitude 
on the part of inspection would 
be just as detrimental to the suc- 
cessful manufacture and assembly 
of a quality product as would be 
that of procurement maintaining 
a practice of buying borderline 
quality components. There must 
be an air of honest accord between 
the two functions. I feel that pro- 
curement must align itself com- 
pletely with quality control in its 
approach to the vendor. 

The Quality Control function 
can be of great assistance to pro- 
curement when a drawing error 
underspecifies or omits a dimen- 
sion, for example, that creates a 
situation that clashes with the 
original design concept. In me- 
chanical design, such a condition 
can develop by an accumulation of 
tolerances that leaves the supplie: 
somewhat confused as to the im- 
portance of the various dimen- 
sions. Corrective action initiated 
by either Purchasing or Quality 
Control can eliminate this prob- 
lem. There was a time when a 
strong argument could be offered 
against this kind of action because 
of the lack of technical skills in 
the inspection function. However, 
with the new techniques and tal- 
ents present today in the quality 
control function, these problems 
can be approached from a sound 
basis by both organizations with 
the ultimate result of more prac- 
tical design and an increase in 
product quality. I firmly believe 
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that close cooperation will lead to 
better performance of our com- 
mon work. I am greatly in favor 
of members of our profession at- 
tending ASQC meetings and, con- 
versely, that quality control peo- 
ple become interested in the 
functions of the Purchasing Agents 
Association 


National Association of 
Purchasing Agents 


The National Association of 
Purchasing Agents is about 45 
years old and, when one considers 
the humble origin of the Purchas- 
ing Agent, the evolution that ha 
taken place in that time is cer- 
tainly astonishing 

Some 45 years ago the Purchas- 
ing Agent was a clerk or fore- 
man’s assistant whose job it was 
to run to the store and pick up 
hardware and materials for use in 
manufacture. Later on, he was 
fiven an office under a stairway 
and very little—if any—clerical 
help 

Through the years the develop- 
ment of the Purchasing Agent con- 
tinued to improve. Now there are 
many Universities today that give 
degrees to students majoring in 
Purchasing. Purchasing, like Qual- 
ity Control, literally fought its way 
to a place at Management's table 
Unfortunately the Purchasing pro- 
fession has at times been plagued 
by certain elements of corruption 
happy to say, is 
However, 

wayside 


which, I am 
onstantly diminishing 
those who fell by the 
caused a serious amount of sus- 
picion and lack of appreciation 
for the true concept of Procure- 
ment. I believe that these un- 
pleasant attitudes are today large- 
ly a thing of the past 


Procurement’s Constant 
Demand for Consideration 
of Cost 


We are frequently criticized for 
constant preoccupation with cost 
Procurement organ- 
ization cannot function 
fully without due consideration 
for the amount of money it com- 
mits for its company. One of the 
principles that must be strictly 
adhered to is: “There is no price 
saving in buying a product of in- 
ferior quality for less money.” 

By the same token, the progres- 
ive Purchasing Agent today must 
keep his door wide open to possi- 
ble cost reductions because Amer- 
ican enterprise will continue to 
offer products of better quality 


Howevel! a 
success- 
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at lower price structures. By being 
constantly alert the Buyer be- 
comes aware of changes and is 
able to offer to his company new 
product developments that have 
profitable aspects. 

We attempt to recruit the Buy- 
ers of the future from those who 
have majored in technical subjects 
and Business Administration, or 
who have obtained degrees in Pur- 
chasing, since the young man with 
this initial training can develop 
into a good buyer 

We do not assume that college 
training alone is sufficient to es- 
tablish an individual as a good 
Buyer; but, we firmly believe that 
this background him the 
proper tools with which to develop 
by experience into a credit to him- 
self and to his profession. 


gives 


We feel that, in the very begin- 
ning, the expediting function is 
an excellent training ground since 
the Expediter becomes widely ac- 
quainted with certain aspects of 
Procurement which stands him in 
good stead when he becomes a 
Buyer and somewhat of a special- 
ist in one field. I should like to 
emphasize that there is a great 
deal of discredit expressed in some 
quarters for the Expediter since 
he is often believed to be the 
lowest form of Procurement em- 
ployee. However, the alert antici- 
pation developed by good expedit- 
ing can greatly strengthen the 
overall function of the Depart- 
ment and the company for which 
he works. In his phase of work 
he is just as interested in the 
prompt return of material for cor- 
rective action as he is in the an- 
ticipated receipt of that material 
He, at this early stage, can de- 
velop a respect and desire for 
good quality practices and we look 
to the quality control group to 
help instill this respect in him. 

After progressing through that 
phase of his training, he will start 
in the Junior Buyer capacity and 
continue to receive training for 
further progression 


Study Courses for 
Individual Improvement 


In our company, we conduct a 
procurement course in which we 
deal with all the internal relation- 
ships of the Purchasing Depart- 


ment and conclude with actual 
procurement from external 
sources. At the conclusion of this 
course an aptitude test is given 
and the individual is rated with 
regard to how well he has ab- 
sorbed the text. From a psycho- 


logical standpoint, we make deter- 
minations as to his attitude, im- 
pression, and the curiosity factor. 
Just as in QC, it is extremely im- 
portant to a Buyer to have a 
“large bump” of curiosity even 
though at times it may annoy the 
Sales profession to the point of 
frustration. 

The curious will always find 
out more than those of us who 
are satisfied with things as they 
are. 

Fortunately, from the outset of 
my career I have possessed a great 
deal of native curiosity which re- 
sulted in many questions that, by 
consultation with Quality Control, 
Production, Engineering and Tech- 
nical Sales people, has greatly 
contributed to my general knowl- 
edge. 

The greatest talents a Buyer can 
have are those of good judgment 
and common sense. In cases of 
particular stress, the panic button 
does us no good. On the other 
hand, if we seek the advice and 
combined knowledge of others, we 
will usually arrive at a solution to 
the problem. 


Appreciation of the 
Military Quality 
Control Representatives 


I should like to mention that in 
my opinion, the Government Qual- 
ity Control representatives, both 
in this area and nationally, have 
certainly kept pace with the qual- 
ity demands of industry and the 
Government. From the standpoint 
of adherence to specification and 
vigilance in seeing to it that sub- 
contractors abide by Federal re- 
quirement, the Government Qual- 
ity Control representatives have 
become more demanding, and 
properly so I might add, than was 
the case a few years ago. This 
is undoubtedly due to the increas- 
ing requirements for quality and 
reliability and we find, in most 
dealings with them, they are tough 
but fair. 

Our organization, from the Pro- 
curement side, has been instructed 
to be most cooperative in their 
relationship with the military per- 
sonnel with the knowledge that if 
we earn their respect, our work 
will go forward with superior 
quality and the minimum of 
delays. 

I, therefore, wish to express my 
respect and admiration for the 
Government Quality Control rep- 
resentatives whom I feel receive 
too little attention of this kind. 
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BOOK REVIE 


Charles R. Hicks. Editor 


Purdue University, W. Lafayette, Indiana 


PROGRESS IN NON-DESTRUC- 
TIVE TESTING, Vol. I. Edited by 
E. G. Stanford and J. H. Fearon, 
The Macmillan Co., New York, 
N.Y. 1959 (copyright Heywood & 
Company Ltd. 1958), vii-267 pages, 
$12. Reviewed by J. W. Orner, 
chief, nondestructive testing, Wa- 
tertown Arsenal, Watertown 72, 
Mass. 


This book consists of a collection 
of eight separate technical papers by 
experts in their fields. It is the first 
of a series of books to be issued an- 
nually to “record progress in non- 
destructive testing by reporting, an- 
nually, scientific work which may 
lead to the development of new test- 
ing techniques or to the improve- 
ment of existing methods” as quoted 
from the Foreword. The broad scope 
of the book is indicated by the titles 
of the papers which cover various 
aspects of nondestructive testing 


The first paper, “Recent Develop- 
ments in Industrial Radiography: 
Fluoroscopy and Screen-Intensifica- 
tion Processes,” experi- 
mental work on the sensitivity limits 
attainable in fluoroscopy and with 
one form of image intensifier. It 
considers the factors limiting attain- 
able performance together with the 
likelihood of future progress in the 
field 


discusses 


An experimental comparison of the 
limits of performance of two X-ray 
systems using tubes with widely 
differing focal-spot-sizes and three 
different types. of fluoroscopic 
screens is adequately presented and 
illustrated with experimental data 
A similar investigation on the per- 
formance of a Phillips Image-Inten- 
sifier Tube is described and other 
intensification systems are discussed 
The paper ends with an interesting 
theoretical treatment of perform- 
ance as limited by the effects of 
quantum fluctuations in the X-ray 
beam 


This paper gives a good review 
of the present state of fluoroscopy 
The material presented is adequate 
The conclusions are well supported 
by experimental data 


The second paper is_ entitled 
“Stress Wave Propagation as Ap- 
plied to the Detection of Flaws by 
Ultrasonic Inspection.” The first few 
sections consist of a brief study of 
the generation and behavior of ul- 
trasonic energy transmitted through 
various media and across interfaces 
The greater part of this paper deals 
with scattering phenomena, and the 
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principles underlying reflection and 
refractions at boundaries. In conclu- 
sion, the author gives a brief but ex- 
cellent discussion on the pressure 
amplitudes distribution in an inci- 
dent ultrasonic beam. 


The theoretical discussions set out 
in this paper are brief and rather 
incomplete as to application of these 
techniques to the detection of flaws 
No mention is made of the stress 
wave propagation as applied to res- 
onance techniques for’ thickness 
measurements, or to many of the 
conventional flaw detection methods. 


The third paper, “Electromagnetic 
Methods of Testing Materials,” in- 
cludes testing of all types of metals 
by alternating magnetic fields. Con- 
cepts underlying recent develop- 
ments are discussed. Emphasis has 
been placed on the more important 
concepts and techniques. The 
principle underlying effects due to 
eddy currents in conducting media, 
and domain phenomena in ferro- 
magnetic metals are discussed and 
illustrated effectively. The section 
dealing with the significance of elec- 
tromagnetic observations is well 
written and adequately covers the 
subject 

This paper offers an excellent re- 
view of electromagnetic testing and 
is one of the highlights of the book. 
The latter part of this paper is ey- 
tremely valuable due to the discus- 
sions on applicable instrumentation 
circuitry and specific applications to 
typical problems. The author has 
succeeded in covering the concepts 


Quality and Reliability Technical Report 


A new technical report in the quality control and reliability series 
has been published by the Office of the Assistant Secretary of Defense 


(Installations and Logistics) 


This technical 


The content of this technical report was prepared by Dr. Benjamin 
Epstein and was published originally in the February and May 1960 
issues of Technometrics. Dr. Epstein’s paper is reprinted as a DoD 
Technical Report in order to make it more readily available to per- 
sonnel in the DoD and in industry engaged in life and reliability test- 
ing. It serves as a companion document to DoD Handbook H108, 
“Sampling Procedures and Tables for Life and Reliability Testing 


(Based on Exponential).” 


“Tests for the Validity of the 
Assumption that the Underlying Distribution of Life is Exponential,” 
may be purchased from the Superintendent of Documents, U.S 
Government Printing Office, Washington 25, D.C 


report, entitled 


involved and gives some practical 
applications. The list of references is 
incomplete considering the abund- 
ance of literature available in this 
field. 

The fourth paper, “Neutron Radio- 
graphy,” covers the potential value 
and limitations of this technique. 
Various types of neutron sources are 
discussed and the physical principles 
underlying their behavior are com- 
pared with the more conventional X 

or gamma rays. Practical methods 
for detection and application of slow 
neutrons are covered. The paper in- 
cludes examples of neutron radio- 
graphs. 

The fifth paper, “Medical Aspects 
of Non-Destructive Testing,” deals 
with the detection, meas rement, 
and application of elect poten- 
tials generated in the human body. 
It is of no particular interest to a 
non-destructive testing engineer or 
technician. A discussion of the origin 
and characteristics of the electrical 
potentials produced is followed by a 
section covering instrumentation re- 
quirements. The title of this paper 
mentions nondestructive _ testing. 
However, the emphasis is placed on 
observed phenomena and its detec- 
tion and display rather than on any 
abnormalities or disease 


The sixth paper, “The Applications 
of Damping Capacity for Investigat- 
ing the Structure of Solids,” is well 
written. It deals with the theoretical 
and practical) aspects of damping 
capacity (or internal friction) of 
various types of materials. No at- 


(price 35 cents) 








tempt is made to give details of ex- 
perimental procedures, since these 
are covered in the literature, how- 
ever, a few points of interest are 
mentioned. Definitions of damping 
capacity are given and are related 
to the concept of anelasticity. The 
author gives a brief account of some 
causes of damping in a discussion 
of thermoelastic effects and losses 
and dislocation phenomena as re- 
lated to various kinds of materials 
Material characteristics such as ef- 
fects or conditions due to cold work- 
ing, plasticity, phase transformations 
and fatigue are discussed 

The subject material is well illus- 
trated with experimental data and 
information. In addition, some in- 
teresting correlations are mentioned, 
and the foundation is laid for the 
development of experimental tech- 
niques not usually associated with 
conventional techniques 


In the seventh 
Conductivity as a 
Testing Technique,” the author de- 
plores the lack of recognition of 
thermal conductivity as a property 
useful for nondestructive testing. 
The paper begins with a brief, but 
interesting survey of some of the 
earlier techniques used for the meas- 
urement of rates of heat flow. De- 
tails are given of instruments of the 
thermal comparator type by which 
temperature differences are deter- 


paper, “Thermal 
Non-Destructive 


mined. The use of such comparators 
is discussed with reference to prac- 
tical applications such as thickness 
determinations of nickel and copper 
deposits on steel. The paper con- 
cludes with a brief discussion on the 
subject of thermal conductivity and 
its relation to other physical proper- 
ties 

It is hoped this paper will serve to 
stimulate interest in utilizing this 
property as a nondestructive testing 
technique. It has been somewhat ne- 
glected for application to practical 
testing problems until relatively re- 
cent years due, possibly, to the lack 
of suitable temperature measuring 
devices of the required sensitivity 

The eighth paper, “Nuclear Mag- 
netic Resonance and its Application 
to the Testing of Materials,” deals 
with part of a relatively new field 
of physical science which has been 
developed by the extension of spec- 
troscopy into the radio frequency 
region of the electromagnetic spec- 
trum. The underlying principles of 
nuclear magnetic resonance are ex- 
plained from both the point of view 
of simple quantum mechanics and 
classical theory. Experimental meth- 
ods of resonance excitation and de- 
tection and their application to the 
examination of the structure of mat- 
ter are described. 

The greater part of this paper is 
given to a theoretical study of the 


effects of (a) the physical proper- 
ties of atomic nuclei, and (b) the 
structure of matter on nuclear mag- 
netic resonance. Practical applica- 
tions which are mentioned briefly in 
passing include the measurement of 
magnetic fields, detection and un- 
ambiguous identification of isotopes, 
and the analysis of mixtures. 

This paper deals with a subject 
more properly related to a treatise 
on molecular physics. It describes 
a tool which, while not unrelated to 
non-destructive testing, would be of 
more interest to a research physicist. 


This volume, since it is the first 
of a projected series, does not at- 
tempt to cover all aspects of non- 
destructive testing. Instead, the sev- 
eral excellent papers present the 
current status of only certain as- 
pects of the general field. Future 
volumes, it is assumed, will broaden 
the coverage. The subjects of the 
individual papers dictated the aca- 
demic level of presentation. Conse- 
quently, some areas of the book may 
not be of particular interest to the 
technician. Also, a more comprehen- 
sive subject index would enhance 
the usefulness of the book 

This volume should provide a val- 
uable reference for those engaged in 
the general field of nondestructive 
testing. It is hoped that future vol- 
umes in this series will maintain the 
same general high level of quality 


Short Courses in Quality Control 


Usual Time 
Course is Held 


Basic 


Advanced 


February 
April 
May 


Basic 
(Textile Ind) 


June Basic 


(Graphic Arts) 


June Design of 


Experiments 
June 


June 
June Basic 
Advanced 


June 


Advanced 
(Chem. Ind.) 


June 


July 31-Aug. 11 
In Industry 


Basic 
Advanced 


August 21-31 
September 5-15 
September 10-22 





Basic 


Type of Course 


Reliability Institute 
Basic (Chem. Ind) 


Statistical Methods 


Where Held 


University of Illinois, Urbana, II. 


University of Connecticut, Storrs, Conn 
North Carolina State College, Raleigh, N.C. 


Rochester Institute of Technology, 
Rochester, N.Y. 


Purdue University, Lafayette, Ind. 


Rochester Institute of Technology, 
Rochester, N.Y 


University of Connecticut, Storrs, Conn. 


Course Director 


John A. Henry 
Richard M. Story, Jr 
David B. Stansel 


Harold Kentner 


Charles R. Hicks 


Richard M. Story, Jr 


Harold Kentner 


TAPPI Statistics Course, Queens University, 


Kingston, Ontario, Canada 


TAPPI Statistics Course, Queens University, 


Kingston, Ontario, Canada 


Rochester Institute of Technology, 
Rochester, N.Y. 


UCLA, Los Angeles, Calif. 


University of Michigan, Ann Arbor, Mich. 


Purdue University, Lafayette, Ind. 


University of Connecticut, Storrs, Conn. 


Harold Kentner 


Edward P. Coleman 


C. C. Craig 
Irving W. Burr 
Richard M. Story, Jr 
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What's New? 


701—The new Vinco Splinedicator 
provides a fast, accurate measure- 
ment of effective tooth thickness or 
space width of involute splines. A 
Splinedicator may take the place of 
up to ten spline gages and absorbs 
no portion of the part tolerance 
“Go” and “No Go” checks of the 
production part are obtained in one 
operation. Both ring and plug type 
Splinedicators are available in port- 
able and bench models and can be 
made to check any type of spline in 
sizes from 0.18 inch P.D. and up 


702—Instrument Development Labo- 
ratories, Inc., has introduced the 
PYRO-650, an optical brightness 
pyrometer, that makes possible con- 
tinuous recording and controlling of 
high temperatures in the range from 
1200° to over 7000° F. The instru- 
ment is especially useful for precise 
temperature measurement of exotic 
metals and for temperature meas- 
urements in physical property stu- 
dies relating to rocket and rocket 
engine performance. Additional uses 
are found in such industries as met- 
als, cement, ceramics, glass, refrac- 
tory materials, etc., where opera- 
tions are carried out at high tem- 
peratures and where thermocouples 
or total radiation pyrometers can- 
not be used. The PYRO-650 elimi- 
nates the need for manual operation, 
which is common to most optical 
brightness pyrometers and thereby 
provides more effective process con- 
trol and greater repeatability 


703—Trans Electronics Inc., has in- 
troduced an advanced model of its 
highly sensitive diode tester, with 
expanded capabilities in the semi- 
conductor low current and high volt- 
age ranges. The DT 924 is a back- 
current and saturation voltage tester 
with meter ranges of 0 to 3000 volts, 
0 to 3000 microamps, and 0 to 3000 
milli-microamps Preset voltage 
ranges of 0-100-300-1000-3000 are 
provided and current ranges of 0-30- 
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100-300-1000 are selected by key- 
board switching. A_ three-position 
rotary switch selects the proper mul- 
tiplier. The unit provides regulation 
of better than 0.1 percent; ripple and 
noise, 0.05 percent; output current 
is 0-1 ma; output voltage, 0-3000 
volts. The diode tester is designed to 
serve equally well for laboratory an- 
alysis by skilled technicians or for 
quantity testing by less-skilled pro 
duction line operators 


704—RCA has announced their entry 
into the nuclear gaging field with a 
complete line of gamma ray gaging 
systems for industrial applications 
This is an extension of RCA’s cur- 
rent product line of electronic in- 
spection and control devices for in- 
dustry. Gamma rays from a radio- 
isotope source are passed through 
the material and received by a de- 
tector. The resulting strength of the 
beam as it strikes the detector is 
interpreted on an electronic display 
panel in terms of the material’s 
thickness and density. Typical uses 
of gamma ray gaging are measuring 
precisely the thickness and density 
of such materials as pipes, steel 
plates, laminations of steel, nickel 
or other metals. The device may also 
be used for such automatic appli- 
cations as the inspection and quality 
control of thickness and density in 
production operations, for the de- 
tection and control of voids and 
seams and for liquid level control of 
fermentation tanks, metal smelting 
furnaces and oil storage tanks. Since 
gamma gaging equipment avoids 
contact with the material under con 
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trol, it is especially useful where ad- 
verse temperature, pressure, humid- 
ity and corrosive conditions, or re- 
mote locations make _ impractical 
other means of control 


706—The new Kin Tel 501B DC Digi- 
tal Voltmeter measures positive or 
negative unknowns between 100 
microvolts and 1000 volts. A model 
456B digital voltmeter control unit 
contains the metering circuits while 
the measured values are displayed 
on a 473A digital readout, which 
presents four complete digits plus an 
over-ranging digit (0 to 1). This fifth 
digit gives ten times more resolution 
at the decade points — 1, 10, 100 — 
than four-digit machines that lose a 
digit changing from 0.9999 to 1.000 
The 501B thus provides the useful 
accuracy of a five-digit voltmeter 
while retaining the stability, reli- 
ability and price advantages of four- 
digit instrumentation. Measurements 
are made in four automatic ranges 
selected by internal circuits. The 
solid-state metering circuit may be 
set to any of three sensitivities, can 
operate at gain —10 when unknown 
input is unstable. An input filter 
provides 60 db attenuation at 60 
cps, more at 400 cps. The input im- 
pedance is 10 megohms at null. Spe- 
cial features include 100 percent 
over-ranging above standard four- 
digit instruments; single-plane wide- 
angle readout; +0.0001 to +1000.0 
volts in four automatic ranges; ac- 
curacy of 0.01 percent + 1 digit; 
input Z of 10 megohms; and con- 
stant calibration against internal 
standard cell 


ASQC Personnel Listing Service 


A personnel listing service exists for the use of ASQC members 
only. Any member desiring to be listed as available for new employ- 
ment opportunities should send a brief resume (on 3 x 5 file card, 
or cards) to ASQC Personnel Listing Service, Room 6185 Plankinton 
Building, 161 West Wisconsin Avenue, Milwaukee 3, Wisconsin. 


All information will be kept confidential and those listed will be 
sent descriptions of all suitable opportunities for 60 days following 
receipt of this initial listing. If it is your desire to remain on the list 
after this period, you can do so by writing in to the same address and 
requesting an additional 60 day period. If you do not request an ex- 
tension, your resume will be removed from the file on the assumption 
that you have made a successful connection 


Companies wishing to post positions available in the ASQC Person- 
nel Listing Service should address all correspondence to the same 
address as above giving the educational and experience requirements, 
age and salary limits on each position. The position description should 
be limited to 100 words plus the complete name and address of the 
individual to whom resumes should be sent 





705—A new, comparatively low- 
priced electronic comparator that 
checks master rings and discs to an 
accuracy within two millionths has 
been announced by Federal Products 
Corp. This comparator can measure 
inside diameters from 0.040 inch to 
4.760 inch, and outside diameters 
from 0 inch to 3.5 inch. These meas- 
urements are made with a constant 
gaging pressure since the contacts 
are mounted on a free-floating unit 
which eliminates friction. Two scales 
are immediately available by switch- 
ing: 11,000 « magnification (0.000010 
inch graduations) and 2200 mag- 
nification (0.000050 inch gradua- 
tions). The amplifier is transistorized 
and battery-powered for greater re- 
liability and instant operation with 
no source voltage fluctuation. The 
mercury cell battery pack provides 
1200-1300 hours of service. When not 
required full time for checking mas- 
ters in the gage laboratory, the com- 
pletely portable amplifier can be 
used with an electronic gage head 
for other measuring applications 


. * * 


70i—A new textile counting plate is 
available for the Flash-O-Lens il- 
luminated magnifier for inspection 
work. The textile counting plate fits 
into the bottom housing on 5 x and 
7 = Flash-O-Lens models, and is 
used for accurate pick counting, per- 
mitting quick measurements of % 
inch, % inch, % inch and one inch 
Flash-O-Lens illuminated magnifiers 
are available in both battery oper- 
ated models, which are completely 
portable, or electric models for con- 
tinuous use, which operate from any 
ac or de outlet 


709—A new automatic color sort- 
ing machine custom-designed espe- 
cially for tomatoes has been an- 
nounced by Electric Sorting Machine 
Co. Tomatoes are conveyed to the 
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sorter by a “Walking Board,” which 
aligns them into seven rows that 
feed into bucket conveyors. From the 
bucket conveyor, each tomato is 
passed through a photoelectric color 
sensing device. Heart of this process 
is two photoelectric cells that receive 
light reflected from the tomatoes 
while they pass through a hexa- 
gonal viewing chamber. An optical 
system scans the tomatoes and 
passes reflected light over a striped 
mirror that divides it between the 
two photo tubes one for red, one 
for green. The proportion of red to 
green determines the color category 
of the tomato. Tomatoes are sorted 
into red, green, dark green and pink 
A fifth shade is also possible. Deliv- 
ery chutes for each of the color 
categories convey the tomatoes to 
packing stations. One ESM Model G 
will release four to eight hand pack- 
ers for other duties, as it will sort 
450 tomatoes per minute with great- 
er accuracy than hand sorting. Of 
major importance to repackers, the 
ESM Tomato Sorter grades and 
packs according to ripeness, thus 
determining the shipping dates for 
each group. The ESM Model G Pho- 
toelectric Tomato Sorter is available 
for purchase or for rent. Cost of the 
machine depends upon the size and 
the extent of the processing opera- 
tion 


710—Michigan Tool Company has 
developed a simple  tooth-space 
checking system that also graphica'- 
ly helps identify causes of tootn- 
spacing errors in straight or helical 
gears and splines. This system pro 
vides a simple means of measuring 
pitch-line run-out and eliminates its 
effects on an index check. The in- 
spection can be accomplished with- 
out the necessity for analysis by a 
highly trained man. The new system 
is comprised of a checker, translu- 
cent charts and a light table. Used 


with this system is the Model 1132 
tooth-spacing and _ concentricity 
checker, which consists of a_ bed 
with ways, an adjustable pointer 
carriage and slide, two dial indica- 
tors and a pair of centers. The stand- 
ard unit will accept shafts up to 36 
inches long and five inches OD hav- 
ing a wide range of pitches. The 
workpiece is positively indexed 
through use of an index plate. A 
rack-type pointer tip pivots so it 
contacts both flanks of a tooth near 
the pitch line at the time measure- 
ments are taken. The pointer unit 
can be swiveled so the tip matches 
the helix angle of the workpiece 
Pointer tips can be quickly inter- 
changed 


7 * * 


711—Model H5 Wallace Dead Load 
Micro-Hardness Tester for rubber, 
rubber-like materials and plastics 
eliminates the need to mould stand- 
ard size test specimens and permits 
the hardness of small parts sheets 
and irregular shapes to be measured 
directly. The depth of indentation is 
measured electronically. The basic 
machine consists of an indentor and 
a means of applying a minor and 
then a major load. For ‘O’ rings, 
small pieces or seals, and irregularly 
shaped parts, it provides a test not 
obtainable by other methods. It will 
give accurate readings on specimens 
less than % mm (0.01969 inches) 
thick. This feature is vital where 
only a very thin layer may be avail- 
able, such as an oil seal. The unit 
can measure the hardness or softness 
of insulating material on electric 
wire without stripping the wire or 
moulding a specimen. By taking a 
series of readings at convenient time 
intervals, it is possible to plot a 
graph relating indentation and re- 
covery to time. Model H6 is for 
rigid plastics and for measuring the 
state of cure of synthetic resins and 
fiber reinforced materials. Model H7 
is available for Micro-Hardness 
measurement of extremely thin sur- 
face coatings. It will measure dif- 
ferences of indentation on films as 
thin as 0.0005 inches and show vari- 
ations in hardness occurring ove! 
the surface of a single specimen 


7 o + 


712—A new industrial x-ray unit 
costing under $1000., which will pro- 
duce both fluoroscopic images and 
radiographs of internal structures 
such as switches, transistors, conden- 
sers and relays, is being manufac- 
tured by Universal X-Ray Products, 
Inc. It will inspect a variety of ma- 
terials including wood, paper, leath- 
er, rubber, plastic, aluminum, cop- 
per, etc. The “Thru-Vu” consists of 
a self-contained, compact x-ray gen- 
erator, stand and specimen case for 
viewing and taking films. The unit 
weighs about 80 pounds, plugs into 
any 115 volt outlet and dimensions 
are 12 x 14 x 26 inches. It is ap- 
proved by Underwriter Laboratories 
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JONES & LAMSON 
OPTICAL COMPARATORS the man who needs 


Two small holes in- 
spected at bottom of 
2'4"' deep hole. 


Carburization and 
grain structure easily 


checked at 50X. 


f 


, 


Sectioned specimen of 
fabric imbedded in 
rubber diaphragm. 


F Weal - by mist lejslisl miele] mt 


already paying for it 


New reflection unit makes “‘tough’’ inspections easy 


Now, users of J & L FC-14 and TC-14 
Optical Comparators can easily and accu- 
rately inspect cast materials, deep holes, and 
penetration of heat treat, and can make their 
over-all inspection operations more efficient 
than ever before. 

J & L’s new Normal Reflection Unit, shown 
here, is designed to produce the maximum 
amount of reflectivity, regardless of the surface 
finish of the part being inspected. This new 
unit gives brighter-than-lifelike images, with 
clean, razor-sharp definitions, without heat 
and without distortion. 

This revolutionary development makes it 
possible to inspect by reflection and by pro- 


Turret Lathes ©@ AutomaticLathes @ Tape Controlled Machines 


JULY, 1961 


jection simultaneously. Reflection can be 
directed from above, below, or either side. 
Effective light is increased at least 55% by 
means of a spherical reflector, which concen- 
trates and redirects light into the optical 
system. 

With J & L’s True Telecentric Lens Sys- 
tem, depth of focus of up to .100” can be 
obtained. And the image does not change size 
during focusing! The entire unit, is externally 
mounted to isolate convected heat from the 
optical system. 

Write for free, illustrated folder LO-5918. 
Jones & Lamson Machine Company, 510 
Clinton Street, Springfield, Vermont. 


@ Thread «FormGrinders ¢ Optical Comparators ¢ 


Thread Tools 
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708—The Van Keuren Model LWM 
60 light wave micrometer is a recent 
addition to the Van Keuren line of 
measuring instruments. It reads di 
rectly on the handwheel to 0.00010 
inches and on the vernier to 0.00001 
inch. It has a capacity of zero to 
two inches. It is a compact complete 
unit and requires no gage blocks 
Designed as an inspection standard 
it measures directly plug gages 
measuring wires, setting blocks, 
cylindrical shapes and pitch diam 
eter of threads and gears 
_ * . 

713—An improved portable thermis 
tor psychrometer, which quickly 
gives precise wet bulb or dry bulb 
readings for determining relative 
humidity, absolute humidity, dew 
point, or enthalpy in air and other 
gases, is one of a range of tempera 
ture and humidity instruments of 
fered by Atkins Technical, Inc. The 
instrument, the A+ Hygrophil, uses 
tiny thermistor beads as resistance 
thermometer elements Response 
time is unusually rapid because of 
the small mass of the temperatu 
sensing thermistor beads and be 
cause of the instrument’s controlled 
air system. Since both wet and dry 
readings are usually obtained within 
ten seconds, readings can be taken 
in confined spaces with limited ai: 
available for measurement Ail 
speed is controlled by a built-in fan 
system. Air is drawn over the two 
sensing thermistors, one dry and on 
kept wet with a built-in wick and 
water system. Temperature is indi 
cated directly on the three ove 
lapping scales of the meter in in 
crements of %°F or 0.2°C. Accuracy 
of indication of Relative Humidity 
is thus better than 0.5 percent ove: 
most of the scale. The entire systen 
is powered by standard mercury 
batteries. The A+ Hygrophil can b 
used for readings in bases betwee! 
10° and 176° or the equivalent 10 
to 80°C. This very wide span can be 
monitored accurately for all normal 
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humidities; the 10 percent to 90 per 
cent range being suitable for calibra- 
tion quality measurements. Majo! 
applications are in testing and de- 
velopment work, storage of foods 
and other moisture sensitive materi- 
als, meteorology, air conditioning 
and other environmental contro! 
fields. The A+ Hygrophil is sup 
plied in a lined wooden or plastic 
case complete with barrel extension 
piece, distilled water container, ex- 
tra wicks, operating instructions and 
a booklet of dew point and relative 
humidity tables. For explosive at 
mospheres an A+ Hygrophil with a 
spring-wound fan motor can be sup 
plied 


New Literature 
730—Literature describing the new 


Green-Bartlett technique of high 
peed fully-automatic color meas 
urement is now available from 
Allied Research Associates, Inc. De 
signed to provide precise color sig 
natures at rates as high as 30 
amples per second, the described 
equipment is well suited for feed 
back process control, continuous 
color inspection, and high-speed 
color sorting and grading. Informa- 
tion on this equipment, which has 
already been applied for industrial 
production color sorting, is provided 
in two four-page brochures, one on 
general product sorting capabilities 
and the other describing technical 
details and applications of the col 


orimete! 
* * * 


731—A new, 12 page catalog com- 
plete with prices and descriptive 
specifications on over 400 different 
types and sizes of Precision Surface 
Equipment has been announced by 
the Challenge Machinery Co. This 
new catalog includes greatly ex 
panded information on granite sur 
face plate equipment and informa 
tion for tool designers on semi-stee! 
angle plates 
. . * 


732 — Measuring and _ recording 


roundness flatness, roughness, wavi 
ness, scratches, flaws and total sur- 
face profiles are described in detail 
in the new eight-page, four color 
brochure on the Proficorder. Includ- 
ed in the brochure are many typical 
profile records reproduced in full 
color, showing a wide variety of sur 
faces. Used in both the laboratory 
and shop, the Proficorder provides 
profile records of practically any 
types of surface that can be pro- 
duced by normal production methods 
including metals, plastics and glass 

- * * 
733—Standard Gage Company has 
announced the release of their new 
Air Gage Engineering and Purchas 
ing Guide. This 32 page illustrated 
catalog of Standard Air Gages is 
designed as a tool to help in proper 
gage selection. It is also a source of 
basic design data for the gage engi- 
neer and complete ordering informa 
tion for purchasing personnel 

* * * 
734—Chemical Service Laboratories 
announces the introduction of thei: 
Standardettes — chemical standards 
which permit laboratory technicians 
to accurately standardize titrating 
solutions to four-figure accuracy in 
a matter of minutes. A six page illus- 
trated folder has just been released, 
giving detailed descriptions, prices, 
packaging and applications of Stand 
ardettes in graduate research, water 
analysis, sewage treatment, electro- 
plating control, and in the chemical 
and food processing industries 

* 7 * 
735—The Exact Weight Scale Com- 
pany has published an eight page 
two-color illustrated catalog on 
Shadograph scales and weighing 
equipment for industrial, laboratory 
and commercial applications. In ad- 
dition, they have made available a 
reference manual for the application 
of automatic weight sensing systems 
The eight-page illustrated manual is 
designed as an idea stimulator to 
show how the principle of weight 
sensing or measurement of force can 
be utilized to perform a wide variety 
of production and quality control 
functions 

* * 7 
Inquiries for the following new litera- 
ture may not be addressed to Product 
Education Service. Requests for literature 
and payments, when required, should be 
sent to the companies listed below 

* * 7 
The American Society for Testing 
Materials announces the availability 
of a 62-page list of publications 
Published in April of this year, the 
list describes the Symposiums, Man- 
uals, Special Publications, Indexes, 
Compilation of Standards, Charts, 
Reference Photographs and Reports 
published by the Society through- 
out the years. More than 300 items 
are fully described, 40 of which are 
new and not previously listed. The 
list may be obtained free for the 
asking from the American Society 
for Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa. 
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FIRST 


PORTABLE ee eT 


LOW COST 


DUAL GU OSCOPE 


Featuring * DC to 5 Mc Bandwidth * 1 mv/cm sensitivity « 


AT HALF THE EXPECTED rer A95 


Available now for the first time — the only light weight, $ 


5 Mc dual gun oscilloscope with all these features: 


VERTICAL AMPLIFIERS: DC to 5 Mc bandwidth (3 db); 
70 nanoseconds rise time; 100 v/cm to 100 mv/cm on 
both amplifiers, 1 mv/cm preamplifier on lower amplifier. 
INPUT IMPEDANCE: (each channel) 30 picofarads 
across 1 Megohm 

HORIZONTAL SWEEP: 1 microsecond/cm to 1 second/ 
cm in 5 steps. 

TRIGGER: Internal; free running, or with 0.5 cm excur- 
sion by either beam; External; +0.5 v to 2.5v; TV frame 
and TV line. 

WEIGHT: 22 pounds SIZE: 91” x 814” x 13” 

Price: Mode! 5Mc-2 Oscilloscope with 2 Probes $495.00 
Immediate delivery. All prices are quoted f.o.b. Los 
Angeles, and are subject to change without notice. 


For complete information and demonstration contact nearest representative. 
Anderson-Stone Engineering, Newton, Mass. 

Brogan Associates, Mineola, Long Island; Syracuse, New York 

'. E. Cuesta Company, Paoli, Pennsylvania 

Datronics, Houston, Dallas, Fort Worth, Texas 

Kittleson Company, Los Angeles, Palo Alto, California 

S. S. Lee Associates, Washington, D.C.; Baltimore, Maryland; 

Winston-Salem, North Carolina; Orlando, Florida 

Pivan Engineering, Chicago, IIlinois; Indianapolis, Indiana 


[8 Packard Bell Electronics 


ENGINEERING BEYOND THE EXPECTED 


12333 West Olympic Boulevard, Los Angeles 64, California 
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ASSOC News 


The New Governmental Structure 
Plan, which was approved in princi- 
ple by the membership in the 1960 
Annual Postal Ballot, and for which 
specific Amendments were presented 
and adopted in the 1961 Ballot, will 
produce a number of fundamental 
changes in Society organization. The 
changes cannot be made all at once, 
however, so the purpose of this dis- 
cussion is to indicate the steps and 
timing of the reorganization 


Regional Delineation 


The principal feature of the new 
Plan that controls the timing is the 
provision that the Board of Directors 
shall be composed of one Director 
elected from each of 15 Regions in- 
stead of “approximately 25” elected 
from the present 17 Districts 

Acting on the vote of intent of last 
year, a committee of the Board dur- 
ing the past year developed a new 
Regional Delineation. These new Re- 
gions were adopted by the Board at 
its February meeting to become 
effective on July 1, 1961. Attached 
are maps showing the new Regions 
in relation to the old District struc- 
ture 

With the establishment of the new 
Regions on July 1, election of di- 
rectors can be held during 1961-62 


so that the new Plan will become 
fully operative with the 1962-63 year 


Election of Regional Directors 

In the long-run, each director will 
serve a two-year term, but alter- 
nated so that only half the 15 direc- 
tors will be elected each year. To 
begin the program, however, all 15 
Regional Directors will be elected 
during 1961-62, with those from 
the odd-numbered Regions serving 
only a one-year term 

Beginning in 1961-62, the elections 
will be conducted by the Executive 
Secretary of the Society. These have 
been conducted by the District Rep- 
resentatives in the past, but the 
reorganization plan includes elimi- 
nation of the District Representa- 
tives as well as the districts 


Lame-Duck Provision 

Members of the present (1960-61) 
Board of Directors will be gradually 
phased out as the new plan goes into 
effect. Half the Board was elected 
last year and their terms expire on 
June 30, 1962, so with these directors 
there will be no problem since the 
expiration of their term coincides 
exactly with the installation of the 
new Board 

The terms of the other half 
directors elected this year (1960-61) 


David S$. Chambers, Executive Secretary 


- will not reach expiration until 
June 30, 1963, one year after the new 
Board takes effect. These directors, 
therefore, will be given the option 
of (1) resigning or (2), having been 
duly elected for two years, of con- 
tinuing to serve on the new Board 
for another year. In both cases, di- 
rectors elected through the District 
delineation arrangement wil! be 
serving during the 1961-62 year 
without such delineation, since the 
Districts have been replaced by the 
new Regions 


Election of Officers and Directors 
at Large 

During the year 1961-62, the usual 
slate of officers and, in addition, 
four Directors-at-Large, are to be 
elected by the membership at the 
time of the Annual Postal Ballot in 
the Spring to serve for the 1962-63 
year 

The candidates for these elective 
positions will be nominated by the 
1961-62 Nominating Committee, 
which will consist of six Directors 
and the Junior Past President 

In the long-run, the four Direc- 
tors-at-Large will be elected on the 
same basis as the Regional Directors 
— two each year for two-year terms 
To start the system, however, all 
four will be presented on the 1961- 


Old and New Section Code Numbers by Region 


On July 1, 1961, the Society is officially changing its structure 


from 17 Districts to 15 


Regions. This change has necessitated changing some of the section code numbers used by 
the national office. Published below for your reference is the 
numbers. The new number is the one that appears on your new membership card. 


ILD NEW NAME 
0100 Boston 
0101 Buzzards Bay 
0103. Hartford 
0104 New Hampshire 
0105 New Haven 
0106 Pittsfield 
0107 Rhode Island 
0108 Southern Connecticut 
0109 Western Massachusetts 
0110 Worcester 


0200 Albany 

0201 Buffalo 

0202 Corning-Elmira 
0203 Mid-Hudson 
0204 Rochester 

0205 Binghamton 
0206 Syracuse 

0207 Utica 


0300 Metropolitan 

0400 Hamilton 

0401 Montreal 

0402 Toronto 

0403 University of Western Ontario 
0404 Windsor 


0500 Allentown-Bethlehem 
0501 Danville-Sunbury 
0502 Baltimore 
0503 Harrisburg 
0504 Lansdale 
0505 Philadelphia 
C602 0506 Delaware 
0507 Scranton-Wilkes Barre 
0508 Trenton 
0604 0509 Washington 
1603 0600 Orange Empire 
1602 0601 Santa Maria-Vandenberg 
1604 0602 San Bernardino 
16C5 0603 San Diego 
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NEW NAME 
0604 San Francisco 
0605 Sacramento 
0606 Seattle 
0607 Portland 
0608 Phoenix 
0609 Tucson 
0610 Japan 
0700 Los Angeles 
0800 Cleveland 
0801 Columbus 
0802 Pittsburgh 
0803 Parkersburg 
C804 Toledo 
0805 Youngstown 
0806 Charleston 
0605 0807 Cumberland 
0808 
0502 0809 
0810 
0811 Mansfield 
08co 6900 Cincinnati 
0901 Grand Rapids 
0902 Greater Muskegon 
0903 Indianapolis 
0904. Muncie 
0905 Northeastern Indiana 
0906 South Bend-Mishawaka 
0907 Richmond, Ind 
0908 Battle Creek-Kalamazoo 
0909 Dayton 
0910 Hamilton-Middletown 
0911 Lexington 
0912 Louisville 
1000 Greater Detroit 
1100 Chicago 
1700 Central I!lirois 
0900 1201 Evansville-Owensboro 
1202 Milwaukee 


of both old and new 


NAME 


St. Louis 

Racine 
Rockford 
Winnebago 
Kankakee-Joliet 
St. Charles 
Southern Illinois 
Memphis 


Denver 

Kansas City 
Omaha-Lincoln 

State University of Iowa 
Minnesota 

Salt Lake City 


Albuquerque 
Joplin 

Dallas-Ft. Worth 
Mexico City 

San Antonio 
South Texas 
Waco 

Central Arkansas 
Oklahoma City 
Tulsa 

Wichita 


Birmingham 
Chattanooga 
Georgia 
Huntsville 

0601 g Piedmont 

0603 g Richmond, Va 
Tennessee 
Pensacola-Mobile 
St. Petersburg-Tampa 
Orlando-Cape Canaveral 
Northeast Tennessee 
Radford-Roanoke 


2500 Chapter 21 








62 annual ballot. The two receiv 
ing the highest number of votes will 


serve two-year terms; the other two Third Printing ot a 


will serve one-year terms 


District Representatives . : 
| = 
With the termination of District N ONES compact 12 page reprint you can get the 


delineation, as of June 30, 1961, ANOVA material published in the August, Sep- 


there will be no Constitutional pro- 


vielen for Disteiet Representatives tember and October 1956 issues of Industrial 
As noted above, one of the import- Quality Control for quick and easy reference. 


ant functions of the District Repre- 
sentative the election of Regional 
Directors — will thereafter be the “Fundamentals of Analysis of Variance” 
responsibility of the Executive Sex 
ae by Charles R. Hicks 

The other major function per- 50c per copy 
formed by the District Representa- 


tive—that of assisting the sections Discount for Bulk Orders: 10 percent for 10 or 


to maintain a close association 
among themselves and liaison with more copies; 25 percent for 50 or more 
national affairs—will be conducted ‘ , 
by the Regional Director 








American Society for Quality Control 

with the tr: lise d 161 W. Wisconsin Ave. 

' = the ransition steps ¢ me ussec Milwaukee 3, Wis. 

rere completed during the coming 

year, the new Governmental Struc- Send me copies of “Fundamentals of Analysis of Variance.” 
ture Plan will become fully effective 

on July 1, 1962. At that time the Enclosed $ 

newly constituted Board of Direc 
tors, Executive Committee, Finance 
Committee, and Nominating Com 
mittee will become operational. The 
membership and duties of these gov 
erning groups are discussed in detail 
in the amendments in the Annual! 
Meeting Notice recently sent to the 
members with the annual ballots 


USE A QUINCUNX.... Fifteenth Midwest 


to make your quality talk more 


h— # Quality Control Conference 
to make your in-plant training - 
course more effective Proceedings, 1960 


Papers include — 


CLASSIFICATION OF CHARACTERISTICS, W. C. Newman 

RELIABILITY REQUIREMENTS IN SPECIFICATIONS, Charlies J. Brzezinski 

THE NEED FOR FORMAL EDUCATION IN RELIABILITY ENGINEERING, Anthony J. Finocchi 

CRAFTSMANSHIP—-A MEANS OF IMPLEMENTATION, R. D. Ginter 

UP-TO-DATE QUALITY CONTROL IN A CHANGING AEROSPACE WORLD, Col. 0. C. Griffith 

QUALITY ACCEPTANCE MEASURES—ADL vs. AQL, G. V. Herrold 

THE PROFESSIONAL HABIT MAKETH NO MONK, Harry Hehner 

MAINTAINING PRODUCTS QUALITY IN A PETROLEUM REFINERY, John B. Cobb 

PROCESS PREDICTION, Joseph Movshin 

WORK SAMPLING TO AID QUALITY IMPROVEMENT, Norman Kobert 

THE CHALLENGE OF RELIABILITY, William MacCrehan 

WHY QUALITY CONTROL, Sam L. Grasso 

OPERATION RESEARCH MADE EASY, William A. Golomski 

QUALITY, QUANTITY AND COST, Robert Boeke 

— yw tn AND DIFFICULTIES IN APPLYING THE TOTAL QUALITY CONTROL CONCEPT, 
ale ue 

PROGRAM MANAGER CONCEPT OF DEVELOPMENT AND ORGANIZATION, Gordon O. Pehrson 

PROBABLE COST, Dr. Leonard S. Laws 


Complete Activation, July 1, 1962 











The Quincunx is a must for pre ASQC, 161 W. Wisconsin Ave 


sentation of basic quality control 
principles. Demonstrates visually Milwaukee 3, Wis. 


to your audience ho a Normal P : P : 
Distribution pattern a” formed Please send me .. -- copies of the Fifteenth Midwest Quality Control 
Also demonstrates how various Conference Proceedings, 1960, at $3.00 each. 


Non-Normal! distributions are 
formed Name 


Lightning Calculator Co. Ddtiteoes 
Box 6192 
St. Petersburg Beach 36, Fila 
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T. R. BAINBRIDGE 


Northeast Tennessee Section 


Mr. Bainbridge is assistant 
superintendent, A. Y. Quality 
and Standards Department, 
Tennessee Eastman Co., Kings 
port, Tenn. He has been a 
senior member since 1947 

He was a charter member of 
the Tennessee section and ori- 
ginal Textile Technical Com- 
mittee; later of the North- 
eastern Tennessee section and 
Textile Division 

He has held both section and 
division offices, written several 
papers, taught courses in sta- 

tistics covering a variety of subjects, and has made a 
number of talks at various section meetings and regional 
or division conferences 

Mr. Bainbridge is a native of Savannah, Ga. and a 
graduate of Clemson College, Clemson, S.C 
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ENRIQUE BLANCO 


International Chapter 
Madrid, Spain 


Dr. Blanco is a_ founding 
member, ASQC, and an hon- 
orary member of the Iowa 
section, ASQC. He is a Fellow 
of the Royal Statistical Society, 
a Fellow of the American Sta- 
tistical Association, a perma- 
nent member of the Interna- 
tional Statistical Institute, and 
a member of the European Or- 
ganization for Quality Control 

He attended courses at Co- 
lumbia University in 1945, 
Stanford University in 1947, 
and the University of Califor- 

nia, Berkeley, Calif., in 1950. He received his Sc.D. in 
1945 and Doctor of Economics in 1950 from the Uni- 
versity of Madrid 

In Spain, he is charged by the Ministry of Commerce 
— Department of Supply and Transport (C.A.T.) to 
develop and organize the Food Quality Control program 
for consumer protection as Head Director of the Food 
Technical Cabinet. 

From 1944-52, he served as professor of statistical 
methods, Faculty of Economics, Madrid University, and 
from 1952-61 in the School of Statistics 

Since 1946, Mr. Blanco has worked to introduce 
statistical quality control into Spain, and is founder of 
TEASA management organization in 1950 

He organized the meeting on life testing and reliabil- 
ity for the 1961 Paris session of the International Sta- 
stitical Institute. He has also prepared a paper for the 
1961 Turin meeting of the European Organization for 
Quality Control 
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Recent Elections to Fellow 
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HAROLD J. DAViS 


Boston Section 


Mr. Davis received the de- 
gree SB in EE from the Mas- 
sachusetts Institute of Tech- 
nology 

After several years he be- 
came an inspection engineer 
with the Signal Corps. During 
World War II he served as an 
inspection officer with the Sig- 
nal Corps 

Since 1948 he has been with 
Raytheon Company as a qual 
ity and reliability engineer 

He has been active for many 
years in the Boston section, 
ASQC, and has been a past 

chairman of that section 
Mr. Davis is currently a Lieutenant Colonel in an 
Army Reserve Research and Development Unit 


DAME S. HAMBY 


Piedmont Section 


Dr. Hamby is Burlington In- 
dustries Professor of Textiles, 
Department of Textile Tech- 
nology, North Carolina State 
College, Raleigh, N.C. He re- 
ceived his bachelor of Textile 
Engineering from Auburn in 
January 1946 
From 1937 until he joined 
North Carolina State College in 
1948, Dr. Hamby was with 
Goodyear Tire and Rubber Co., 
Atco, Ga., Celanese Corpora- 
tion of America, Rome, Ga., 
and B. F. Goodrich, Akron, O 
He is a past chairman and a past treasurer, Textile 
Division, ASQC. In the Division he was also chairman 
of the long range planning committee and a member 
of the awards committee 
He has served on the following ASQC committees: 
executive committee, Carolinas section; awards com- 
mittee; editorial board, and the committee for inter- 
national relations 
Dr. Hamby served as technical director for the Tex- 
tile Supplement to Industrial Quality Control, 1952, 96 
pages, and as technical editor for Vols. I through VI of 
Textile Quality Control Papers, which total 921 pages 
He has also published several other books, articles 
and papers in the field of textiles. Among his more 
recent articles is “The Analysis of Variations for Cer- 
tain Physical Properties of Combed Cotton Yarns,” by 
Hamby, Stuckey, Gast & Hader, Textile Research Jour- 
nal, 1960, Vol. 30, No. 6, pp. 435-443 
His affiliations include Sigma Xi; fellow, Textile In- 
stitute; American Association of Textile Technologists: 
American Society for Testing Materials, and Sigma Tau 
Sigma 


39 





JOHN D. HROMI 


Pittsburgh Section 


Mr. Hromi is plant coordina- 
tor-operations analysis at the 
Gary Steel Works of the United 
States Steel Corp., Gary, Ind 
He received a BS in Mathe- 
matics from Carnegie Institute 
of Technology in 1948, a BS in 
Electrical Engineering from 
Clemson College in 1950 and 
an M Litt in Mathematics from 
the University of Pittsburgh 
in 1951 
He has taken advanced sta 
tistics courses at Virginia Poly 
technic Institute, Oklahoma 
State University, and North Carolina State University 
Mr. Hromi is the author of a number of papers on 
experimental designs and has also presented talks to 
national and local gatherings of professional societies 
like the ASQC, the American Statistical Association, 
the National Association of Corrosion Engineers, and 
the American Foundrymen’s Society 
Recently, Mr. Hromi and Cuthbert Daniel prepared a 
two-day course on “Fractional Factorial Experimenta 
tion” for the education program sponsored by the Chem 
ical Division, ASQC 
Mr. Hromi is past chairman of the Pittsburgh section 
ASQC, and a member of the Metals Technical Com 
mittee. Other memberships include American Statis 
tical Association, The Institute of Mathematical Statis- 
tics, Operations Research Society of America, and The 
Institute of Management Science 


GEORGE C. LECKY 
Pittsburgh Section 
Mr. Lecky received the de- 
gree of BS in Chemical Engi- 
neering from Carnegie Insti 
tute of Technology in 1931 
He joined the F. J. Kress 
Box Company in 1934 as a 
quality control engineer and 
later became director of qual- 
ity control. In 1959, the F. J 
Kress Box Company became 
part of the St. Regis Paper 
Company and Mr. Lecky is 
now technical representative o 
the Corrugated Container Di 
vision, St. Regis Paper Co 
Mr. Lecky is past chairman of the Pittsburgh section, 
ASQC, and also a member of the Technical Association 
of the Pulp and Paper Industry 
He served in the Chemical Corps in World War II and 
recently retired as a lieutenant colonel in the U. S 
Army Reserve 


ALLAN M. HULL 

San Francisco Section 
Mr. Hull received his BS de- 
gree with majors in mathe- 
matics, physical science, biology 
and education from Nebraska 
State Teachers College in 1938 
and his BS degree in biology 
from University of Colorado 

in 1940 
He was an instructor in air 
craft maintenance with the Air 
Force Technical Training Com 
mand for two years before 
joining the Engineering De- 
partment of United Air Lines 
in Chicago as Chief of Main- 
tenance Records 

Later he was made supervisor of maintenance and 


40 


reliability analysis, at which time he made the first 
known application of statistical quality control to air 
line maintenance and reliability analysis. Approximately 
three years ago, he was made engineering and main- 
tenance administration coordinator of data processing 

He has been active in Boy Scouts, and in his church 
as Deacon and an Elder. He has served in various ca- 
pacities in San Francisco section, ASQC, including that 
of chairman 

He was chairman of the 1957 Western Regional 
Quality Control Conference, and publicity chairman fo! 
the '960 ASQC Convention in San Francisco, Calif. He 
was Society Treasurer for two years, 1958-60 

Mr. Hull has presented papers at local, regional, di- 
visional and ASQC conventions 


7 
PEDRO MENDIZABAL 
International Chapter 
Bilbao, Spain 

Mr. Mendizabal graduated as 
Ingeniero Industrial at the 
Bilbao Engineering School and 
as Intendente Mercantil at the 
Bilbao School of Commerce 
Apart from having held po- 
sitions in several firms, he has 
been lecturing at the Engineer- 
ing School as professor of hy- 
draulic engines general theory 
since 1926, and later on, as 
professor of mathematical and 

applied statistics 
He is the author of a book 
on quality control and of num- 
erous papers dealing with statistical methods in industry 
He has been devoted to the expansion of these methods 
through lectures, courses, etc. At present, he is head 
of the Applied Statistics Department ai the “L. José de 
Torrontegui” Testing and Research Laboratories, Bilbao 
As Spanish representative, he is a member of the 

EOQC Sampling Committee 


A. L. RAICH 


Denver Section 


Mr. Raich was born in Pueb- 
lo, Colo., and attended the Uni- 
versity of Denver from 1941-47, 
with a three and a half year 
break for U.S. Navy service as 
an electronics specialist 
After he received his BS in 
Chemistry from D. U., he took 
graduate work in Oceano- 
graphic Chemistry at the Uni- 
versity of Washington, receiv- 
ing an MS in 1949 
Statistical experience began 
with work at the Denver Re- 
search Institute in 1947, re- 
search on surface tension of milk with Dr. C. S. Whit- 
nah, winner of the 1949 Borden Award for Dairy Re- 
earch. Studied Interpretation of Experimental Data 
under Dr. Mario Iona of Climax Observatory. Graduate 
research on separation of strontium from calcium in 
seawater, now of great importance in radiation fall- 
out studies 
Employed by CF&I as Metallurgical Statistician in 
1949. Recalled 1950-52 for active U.S. Navy electronics 
work in Hawaii. In 1956-57, he served a one year 
assignment as Statistical Expert with United Nations 
technical assistant program in India; worked with 
Indian Statistical Institute and a great variety of large 
and small industrial establishments throughout India 
Mr. Raich is now QC statistician at Colorado Fuel and 
Iron Corp., Pueblo, Colo 
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Since he joined ASQC in 1949, Mr. Raich has served 
as a vice chairman, Denver section, of which he is a 
charter member; as a ASQC Annual Convention speaker 
and moderator; with the Education and Training Com- 
mittee and Metals Technical Committee, and as a re 
gional conference speaker 

He has also been active with the American Society 
for Metals, 1952 to date; American Chemical Society, 
1948-1960, and Quality Control Association, India, 1957 
to date 


JOHN H. REYNOLDS 
Georgia Section 
Mr. Reynolds studied chemi- 
cal engineering at the Georgia 
Institute of Technology, At- 
lanta, Ga., and received the 
degrees of BS and MA in 
Mathematics from the Univer- 
sity of the South, Sewanee, 
Tenn. He continued graduate 
study in mathematics at the 
University of Wisconsin, Madi- 
son, Wis 
In 1938 he became associated 
with Celanese Fibers Co., a 
Division of Celanese Corpora- 
tion of America, and is cu 
rently senior quality control engineer 
Mr. Reynolds was chairman of the Atlanta Society 
for Quality Control when it became the Georgia section 
ASQC. Subsequently, he served a second term as chair 
man and a term as vice chairman 
He was chairman of the steering committee for the 
formation of the Textile Division and served as chair 
man for one term, vice chairman for one term, and as 
secretary for two terms 
On the Society level, he has been a member of the 
Committee on Education and Training (two terms), the 


General Technical Council, and the Film Library Com 
mittee 

Technical papers include “Two Textile Applications o 
the Chi-Square Control Chart,” which appeared in the 
Textile Division Supplement to IQC in August, 1952, 
and “Controlling the Control Laboratories,” in Indus- 
trial Quality Control, July, 1954 


DR. HOWARD L. STIER 
Washington, D.C. Section 
. Dr. Stier, director of the Di 
vision of Statistics, National 
Canners Association, received 
a BS degree and a special 
teacher’s diploma from the 
University of Maryland in 
1932 
After working for two years 
for the U.S. Department of 
Agriculture at the Beltsville 
Research Center, he returned 
to take graduate work in hor- 
ticulture at the University of 
Maryland in 1935 where he re- 
ceived his MS degree in 1937 and PhD in 1939. During 
this period he served as a research assistant on the staff 
of the University of Maryland Agricultural Experiment 
Station, and subsequently held the rank of assistant 
professor of horticulture 
In 1941, he was ordered to active duty with the Army 
Quartermaster Corps with the rank of first lieutenant 
He was discharged in 1946 with the rank of colonel. 
being awarded the Legion of Merit for his wartim« 
service 
Dr. Stier’s research has included work in horticul- 
ture (vegetables) and plant physiology hroughout 
his research and education experience he maintained 
an active interest in statistics and the application of 
statistical techniques to the analysis of experimental 
data and the design of experiments 
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Dr. Stier is the author of a number of articles in the 
field of horticulture, plant physiology, statistics and 
management control. He also has contributed a number 
of articles to trade journals and other periodicals. 

Dr. Stier was chairman, Washington, D.C. section, 
ASQC, 1954-55, chairman, Food and Allied Industries 
Technical Committee, ASQC, 1956-60. He has been 
active in organizing food industry activities in ASQC 
since 1953. In 1955 he was chairman, Middle Atlantic 
Conference, ASQC. He has organized and chaired a num- 
ber of sessions at Annual ASQC Conventions on appli- 
cations in the food industries. He is the author of ten 
papers on statistical QC 

Since 1952, Dr. Stier has been active in organizing 
and conducting short courses in statistical QC for food 
processors. He participated in the first course of in- 
struction in SQC offered by the Washington, D.U. sec- 
tion, ASQC 


MAE-GOODWIN TARVER 
Chicago Section 

Miss Tarver was graduated 
from the University of Ala- 
bama with degrees in Chemis- 
try, Metallurgy, and Ceramics 
Miss Tarver has also done post- 
graduate work in. statistics, 
mathematics, and _ statistical 
quality control at the Univer- 
sity of Chicago and Illinois In- 
stitute of Technology. She is 
a member of Sigma Xi and Chi 
Beta Phi. 

In 1941, Miss Tarver was em- 
ployed in the Research and De- 
velopment Department (Metal 

Division) of Continental Can Co., Inc., as a research 
engineer. At the present time, she is the research sta- 
tistician in that department 

Miss Tarver has been active in the Chicago section, 
ASQC, and since 1955 she has taught applied statistics 
and SQC in that area. She has published papers on the 
application of SQC and statistical methods in the food 
industry. She is currently secretary-treasurer of the 
Food and Allied Industries Division, ASQC 


SIGMUND P. ZOBEL 
Buffalo Section 
Mr. Zobel has BS and MBA 
degrees from the University of 
Buffalo. After teaching various 
statistics courses at the Uni- 
versity of Buffalo for ten 
years, he left full-time teaching 
to enter industrial statistics, 
while continuing to teach sta- 
tistical quality control and 
business statistics in the eve- 
ning division 
From supervisor of statisti- 
cal quality control at the Pratt 
and Letchworth Division, Day- 
ton Malleable Iron Co., he went 
to the Carborundum Company in 1958, as a senior engi- 
neer in the Quality Control Branch of the Research 
and Development Division. In 1960, he became manager, 
quality control, in the Electro-Minerals Division. 

He has held various offices in the Buffalo section, 
and in the Administration Applications Division, where 
he is the chairman elect for 1961-62 

Mr. Zobel has also been secretary of the ASQC Com- 
mittee on Relations with other Professional Societies 

In addition to organizing three all-day quality control 
conferences for the University and the Buffalo section, 
he has given many papers at local sections, regional 
conferences, and annual conventions of ASQC. Several 
of these papers have been published in Industrial Qual- 
ity Control, conference or convention transactions, and 
the Journal of the American Statistical Association. 
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ADVANCEMENT TO THE 
GRADE OF SENIOR 
(as of April 30, 1961) 


Anperson, HOLMAN L., San Diego, Cal 
Brune, Fevertcx G., Royal Oak, Mich 
Cravo.a, Pui A., Clinton, Mass 
CiymMer, Benson, Fayetteville, N.Y 

De Lone, Russet I., San Diego, Cal 
Hayter, Water T., Beverly Shores, Ind 
Hiceins, Ricuarp G., Washington, lowa 
Hurr, Georce K., San Diego, Cal 
Levine, Isapore, Bridgeport, Conn 
Macnonca, Joun G., Chicago, Ill 
Powe, Ricwarp F., Williamstown, Mass 
Rosenserc, Howarp A., Norwalk, Conn 


ADVANCEMENT TO THE 
GRADE OF MEMBER 
(as of April 30, 1961) 


Kesster, Dennis L., Richmond, Va 
Waterecut, Juercen, Manheim, Pa 


ADMISSIONS TO THE 
GRADE OF MEMBER 
(as of April 30, 1961) 


Ave, Cuester G., Englewood, Colo 
Apxins, Hartow D., Ridgewood, NJ 
Atsone, Haary G., Oakville, Conn 
Avpnince, Roserr G., Kent, Ohio 
Aten, Josern B., El Cajon, Cal 
Atusowicz, Beranarp F.. Tucson, Ariz 
Anperson, Hotman L., San Diego, Cal 
Anpenson, Ricnarp C., Chicago, I!! 
Austin, Joun A. C., Glen Lake, Mint 
Avacear, Gary P., Hyde Park, N.Y 





QUALITY CONTROL 
ENGINEER 


Atlantic Research Corporation, an expand- 
ing contract R & D company located in the 
National Capital area, requires a qualified 
engineer to work with the quality control 
and test supervisor at our pilot plant, 35 
miles west of Washington. Work involves 
contro! of solid propellant production and 
rocket assembly, inspection of raw ma- 
terials, in-process, final articles, and super 
vision of radiographic laboratory 


B.S. or MS. in engineering or science, 
with 2-5 years of industrial quality control 
experience in military or rocket field 


Please send resume of technical and academic 


background, age. salary requirements, and 
professional references to 


Clarence H. Weissenstein, Director 
Technical Personnel Recruitment !QC 


ATLANTIC RESEARCH 
CORPORATION 


Alexandria, Virginia 


(Suburban Washington, DC. area) 

















Banas, Frep P., Adams, Mass 

Branpvon, Cryve L., Littleton, Colo 
Bress, Epwarp, Pittsfield, Mass 

Byro, Joun F., Silver Springs, Md 
“ARBONE, Martin R., Sparta, N.J 

-asTo, Crype C., Scottsdale, Ariz 
“HANDLER, NORMAN H., Granby, Que., Can 
"HAS, Water M., Franklin Park, N.J 
notr, Henry Jr., Covina, Cal 
HRISTIANSEN, THEODORE W., Binghamton, 
N.Y 

“HRISTMAN, Dean W., Decatur, Ill 

OHEN, Mitton R., Paterson, N.J 

‘omiTo, Pur B., Metuchen, N.J 
ONLON, THoMas P., Albuquerque, N.M 
“ONSTANTINE, Georce G., Clay, N.Y 
oTTLe, Donato W., Baldwinsville, N.Y 
“nay, E. J., Los Angeles, Cal 

ROOKE, Rosert S., Pensacola, Fla 


~ 


AnaAnsr 


ARR AAAASA 


Cutten, Witt1aM §., St. John, Que., Canada 


De Santis, RaymMonp, Buffalo, N.Y 

De Sousa, Antonto F., Baltimore, Md 

De Wipe, Frank G. N., Northrand Tvl, 
S. Africa 

Deteripce, Ricuarp D., Huntington Woods, 
Mich 

Dreme., Tuomas A., Racine, Wis 

Emerton, Donan F., San Diego, Cal 

Erny, ALLAN G., Elmira, N.Y 

FARNHAM, Freperick R., Pittsburgh, Pa 

FINNEGAN, Paut N., Lowell, Mass 

Fistat, Mayer S., Norristown, Pa 

Foster, Rosert K., Encinitas, Cal 

Frepertc, Gorvon L., Albany, Ore 

Gasecki, Apotex V., Hartford, Conn 

Georce, Ricnuarp E., So. Charleston, W. Va 

Gimore, Joun W. Jr., Denver, Colo 

Greason, W. H., Weston, Ont., Canada 

Grieco, Joserpu W., Kenmore, N 

Gross, Atrrep E., Forest Hills, N.Y 

Grover, Paut G., San Diego, Cal 

HANKE, Water C., Adams, Mass 

HANNA, Joun T., Glendale, Mass 

Harris, Epwin S., Middletown, Ohio 

HARTMAN, ALBERT, Somerville, N.J 

Hazzarp, Brity W., Texas City, Texas 

Hern, Eart R., Parma, Ohio 

Het, Rosert J., Arvada, Colo 

Henverson, Ex..is H., Ft. Worth, Texas 

HENDRICKSON, MILiarp A., Elkins Park, Pa 

Hitoner, Purie R., Lutherville, Md 

Hit, Rosert E., Lebanon, Ind 

Hunt, Donato W., Fullerton, Cal 

Huscuie, Artuur J., Lakeville, Minn 

Jounson, HERMAN S. Jr., Cambridge, Md 

Jones, Cart M. Jr., Mobile, Ala 

Jones, Tuomas R., Anaheim, Cal 

Kao, Sternen S. T., Jamestown, N.Y 

Kazor, Water R., Arnold, Pa 

Kennepy, Rosert C., Liverpool, N.Y 

Kemp, Evwarp E., Windsor, Conn 

Kincarp, Wu..1am J., Sherburne, N.Y 

Kinc, James H. Jr., Baltimore, Md 

Kurne, Date A., Graytown, Ohio 

Kostov, Atsert, Syosset, N.Y 

Krane, Scott A,. Dugway, Utah 

Kraut, Wii K., Metuchen, N.J 

Krerz, WitL1AM H. Jr., Willow Grove, Pa 

Kurex, Txtopore J., Baltimore, Md 

LAING, Atrrep M., Butler, Pa 

LARSEN, Tuomas C., Racine, Wis 

Lecksanp, Cart A., Orange, Texas 

Levertite, RaymMonp L., Fayville, Mass 

Lioyp, Ratepn W., Pittsfield, Mass 

Lo Gatso, Jostru W., No. Bellmore, N.Y 

Mac Graw, Roserr B., Milford, Conn 

Mareuts, Lecanp G., San Jose, Cal 

Marsicuiio, Lovis, Chicago, Ill 

Martin, Joet H. Jr., Albuquerque. N.M 

McGowan, Patrick G., Fremont, Mich 

Mescuter, E. Everett, Glenside, Pa 

Moore, Frankurwn L., San Diego, Cal 

Mureny, Dennis E., Albuquerque, N.M 

Musty, Cryve V., Temple City, Cal 

Muzzy. Kerru S., Holden, Mass 

Nicxo., Donan E., York, Pa 

Nr«t, Larry, Racine, Wis 

Nowturn, Duarp K., Albuquerque, N.M 

Noyes, Cuarwes E., Pittsfield, Mass 


Ottver, M. Tuurman, So. Charleston, W. Va 


Outvertus, Roy O., Denver, Colo 

O.son, Ottver K., Covina, Cal 

Patmer, Joun L., St. Petersburg, Fla 

Patrerson, Annrew J.. Westmount, Que., 
Canada 

PAWLowSKI, Joun E., Kansas City, Kans 

Pett, Atsert A., Allentown, Pa 

PENMAN, Rosert R., Attleboro, Mass 

Peskorr, STaniey, Scottsdale, Ariz 

Puitirs, Douc.as D., Charleston, W. Va 

Przar, Joun, Kingston, N.H 


Pratt, BENJAMIN F. Jr., Averill Park, N.Y 

Prescott, Tuomas G., Wenham, Mass. 

Prenver, Georce, Mt. View, Cal. 

Prince, Howarp T. Jr., No. Little Rock, 
Ark 

RANvbet, Rosert E., Sandusky, Ohio 

RAPHAEL, Murry H., Brooklyn, N.Y. 

Rearpon, CHarves L., Lexington, Ky 


Rreck, Kennetu W., White Bear Lake, Minn 


RomaJsko, Antuony J., Sacramento, Cal. 
Rozum, Josern A., Phoenix, Ariz. 
Ruppy, THurston J., Monterey Park, Cal 
Rute, JaAMes R., Narrows, Va 

Rutt, Truman C., Niagara Falls, N.Y. 
Sacer, Ratpu E., Dayton, Ohio 
Saxowlcz, Atsert F., Huntington, Pa 
Sapre, Avorn L., Vineland, NJ. 
Scumip, Merie D., Dayton, Ohio 

Scott, Maurice W., Castro Valley, Cal 
Seroxa, Staniey J., Bellaire, N.Y. 
Suenesercer, Jack L., Midland, Mich 
Suerriit, Rosert E., Merriam, Kans. 
SILVERSTEIN, Murray, E. Meadow, L.I., N.Y 
Simpson, Rosert L., Kansas City, Mo 
Srnciarr, Kent, La Mesa, Cal. 

South, Atrrep E., Stockbridge, Mass 
Smutn, James D., Richmond, Ind 
So.itesz, Joun M., Endicott, N.Y 
Sterner, Terry E., Wausau, Wis 

Stevens, Rosert B., Upland, Cal. 
Srrasser, SHERMAN E., St. Joseph, Mich 
Sutton, Brit C., Waco, Texas 

Swenson, Donan L., Anaheim, Cal 
Tavsot, Epwtn G., Hicksville, N.Y. 
Tamersoy, Bos, Rossville, Ga 

TANciIc, Witt1AM J., Beecher, II! 
TeRENzI. E. ALEXANDER, Laurelton, N.Y 
Tocco, Cart, Indianapolis, Ind 
Tomasko, Epwtn A., Pitcairn, Pa 
TurNeER, Epwarp M., N. Little Rock, Ark 
Turner, THOoMAs B., Lexington, Ky 

Van WINKLE, Wo. G., Saddle Brook, N.J 
Watsu, Apert, New York, N.Y. 

Wess, Kerrn E., St. Petersburg, Fla 
Wertssrop, Kerrn L., Florence, Mass 
Wuirte, James S., Brightwaters, N.Y 
Wurre, Rosert L., Xenia, Ohio 
WritraMs, Roeert L., Baltimore, Md 
Younc, Joun J., Scranton, Pa 

Zwisster, Lewis E., Sacramento, Cal 


ADVANCEMENT TO THE 
GRADE OF ASSOCIATE MEMBER 


(as of April 30, 1961) 


Bouiincer, Atvrn L., Kirkwood, Mo 
ADMISSIONS TO THE 
GRADE OF ASSOCIATE MEMBER 
(as of April 30, 1961) 


Appe.t, Kennetu C., Independence, Mo 
ARMsTRONG, Jerry Q., Burlington, N.C 
Back, Ricwarp L., Hagerstown, Ind 
Braptey, Howarp M., Rumford, RI 
Carrou., Evcene A., Park Forest, Ill 
Cure, Vincent R., Philadelphia, Pa 
Frierson, Heten M., Lake Oswego, Ore 
Hayes, Joun F. Jr., Somerville, Mass 
Hecut, AeranaM, Brooklyn, N.Y 

Josern, Fucuarp L., Dearborn, Mich 
KIRKLAND, Frrevextck H., Thomaston, Ga 
KWASNESK!, \'incent F., Upper Darby, Pa 
Lee, Howarp E. Jr., Clemson, S.C 
Maptres, Raymonp L., Corfu, N.Y 
McEveney, Eowin, Cedar Rapids, Iowa 
McLaveuutrn, Joun J., North Merrick, N.Y 
Meape, Dean F., Aurora, Colo 

Muevitte, Howarp P., Park Ridge, II! 
Oxtey, Gienn M., Richmond, Ind 
Peacock, Rosert A., Cadillac, Mich 
Prerce, E.pon W., Oneonta, Ala 

Reece, Vrocer H., Ric':mond, Ind 
ScHLEIFFARTH, ARMIN D., Kirkwood, Mo 
Scuortetp, Rosert B., Huntington, L.I., N.Y 
Suarp, Merritt A., Centerville, Ind 
Snive_y, Freo C., Westville, Ill 

STrewart, Norman C., Muskogee, Okla 
Srrarrorp, Joun J., Knoxville, Tenn 
Tuompson, Howarp E., Dugway, Utah 


STUDENT ENROLMENTS 
(as of April 30, 1961) 


Srcxier, Currton J., Rochester, N.Y 
Vittarp, Ronatp L., Rochester, N.Y 
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As a section project, the Charleston section has undertaken the sup- 

port of a local fund campaign by providing statistical information for 

the solicitation of funds. T. H. Heiskell, section secretary, is shown 

receiving the citation from Ned Chilton, fund chairman, at the annual 
Awards Dinner. 


AKRON-CANTON ... Apr. 28, the Third Annual Semi- 
nar held at Akron University got off to a bang-up start 
with Leonard Seder’s effective presentation, “How to 
Evaluate a Company’s Quality Needs” Interest in 
the various areas of QC activity was evidenced by the 
approximately equal attendance at the four concurrent- 
ly scheduled afternoon sessions Seminar co-chail 
men Norton Miller and Tom Sharkey and their com 
mittee are to be commended for their excellent program 
May 3, graduation ceremonies for QC courses one and 
two were held at the Massillon Club A social hou 
preceded the awarding of certificates Lawrence A 
Bedford, past chairman, Akron-Canton section, ad- 
dressed the group Harold Baker awarded 21 cer 
tificates for QC one and Larry Miller and Bob Arche 
presented 20 certificates for QC two 
H. P. Pierce 
ALLENTOWN-BETHLEHEM ... Apr. 12, our meeting 
was devoted to presentation of problems and experi 
ences of local individuals 
After a very tasty dinner, we were treated to two very 
fine talks by members of our own section. The first by 
Charles Moore, instructor of industrial engineering 
Lafayette College, Easton, Pa., dealt with “Visual Con 
cepts of Distributions.” The second, by Bruce Tynan, 
paper research chemist, Dixie Cup Co., Easton, Pa., 
described “Machine Malfunctions Discovered by Control 
Charts.’ 
David F. Robert 
BALTIMORE ... Apr. 18, Dr. Edward J. Delate, E. I 
DuPont de Nemours & Co., Inc Wilmington, Dela., 
spoke on “Experimental Design and Market Research.” 
In attempting to evaluate which of a number of vari- 
eties of a product a company should market, it becomes 
apparent that one cannot expect a member of a test 
panel to properly evaluate more than a few of a number 
of varieties of a product. During his talk, he considered 
ten varieties, including a competitive one. Methods of 
applying a standard experimental design to this mar- 
keting problem as well as the analysis and interprcta 
tion of the results were discussed 
1. M. Reel 
BATTLE CREEK-KALAMAZOO ... Apr. 20, Post Club 
House, Battle Creek, Mich., “Purchasings’ Viewpoint of 
Quality Control” by Earl H. Nelson, director of Pu 
chasing, Checker Motors Corp., Kalamazoo, Mich 
Apr. 27, our Forum committee met at the home of 
Dr. Andrew C. Luff in Kalamazoo to make final a1 
rangements for the First Annual Forum sponsored by 
the Battle Creek-Kalamazoo section 
Peter F. Koet 
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BUFFALO... Apr. 24, Niagara Manor, Kenmore, N.Y., 
Dr. Charles R. Hicks, assistant dean, School of Science, 
Education, and Humanities, Purdue University, with 
“Statistical Thinking for Engineers” 

Dr. Hick’s presentation was an introduction to basic 
principles of statistics which are useful to engineers 
This was illustrated by a discussion of tolerances, the 
need for designed experiments, and the use of control 
charts 

Dr. Irving Gordon 
CENTRAL ILLINOIS . Apr. 25,, during the annual 
meeting in Springfield, Ill., the section voted adoption 
of the model bylaws for sections, and elected the fol- 
lowing slate of officers: chairman—John A. Henry, Uni- 
versity of Illinois; vice chairman—Roderick S. Brough, 
Caterpillar Tractor Company, Decatur, Ill, and sec- 
retary-treasurer—H. E. Jackson, Wagner Castings Com- 
pany, Decatur, Il 

Chairman R. E. Schuman, A. E. Staley Co., outlined 
the substantial progress made in consolidating and ex 
tending the work of the section 

Charles L. Matz, Chicago section, gave an extremely 
informative talk on “Quality Control Methods Applied 
to Electric Meter Testing.” Representatives of a local 
meter manufacturer and several electric utilities were 
invited guests 

John A. Henry 
CHICAGO It's always a pleasure to report good 
things happening to nice people, and the nice person 
this time is Dr. Mae-Goodwin Tarver of Continental 
Can Co 

Dr. Tarver was the recipient of the “Joe Lisy Award” 
at our May 17 General Meeting 

This was the second presentation of the coveted award 

last year’s initial award going to Charles Matz (who 
is taking life easy since his recent retirement) 

As all those of the Chicago section know, this award 
is given to one whose accomplishments, tireless efforts 
and never ending interests further the aims and main 
tain the high standards of ASQC 

Hold on, there’s more! She was recently awarded a 
Fellowship by the Society and was selected by the Chi- 
cago section to attend the Quality Control Engineering 
Course given by the Society at West Point, N.Y., June 
9-14. 

Congratulations from all of us in the Chicago section 
and we sincerely hope the good things keep coming 

P.S. lll have the names of the elected officers for the 


1961-62 season in the next issue 
John Dittrich 
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CLEVELAND ... Apr. 7, the regular “Timely Topic” 
discussion had an international flavor with Dr. I. M 
Chakravarti of the Indian Statistical Institute talking 
on “A Simplified Test on the Median in a Two Sample 
Comparison.” Dr. Chakravarti is a visiting professor at 
Case Institute of Technology. In the regular meeting, 
G. E. P. Box, University of Wisconsin, discussed “Auto 
matic Optimization.” We all were impressed by the 
possible savings from the use of this technique deve! 

oped by Mr. Box 
Apr. 13, the section was pleased to jointly sponsor a 
meeting with the Northeast Ohio Chapter of the Ame: 
ican Foundrymen Society. Dr. J. M. Juran presented 
“Motivating for Quality” to an audience of 225 persons 
Howard O. Schm.at 


COLUMBUS ... Apr. 19, a special technical session 
was held at the Olentangy Inn Hotel. Associate Pro 
fessor Albert Bishop, Industrial Engineering Depart 
ment, Ohio State University, conducted a very inte: 
esting session on statistical methods of problem solving 
and development of practical QC practices 

irr 


CORNING-ELMIRA ... Apr. 11, R. M. Hofstead. assis 
tant director, Bristol Laboratories, Syracuse, N. Y., dis 
cussed the need for qualified people so that best results 
might be obtained from quality control programs 

Officers for the 1961-62 season are Larry Lalor, chair 
man; John Gailey, vice chairman; Joseph Sheehe, sex 
retary, and Robert Goldsmith, treasurer. With this tal 
ent at the helm, we are looking forward to a very 
active and productive year 

Richard Gib 

DALLAS-FORT WORTH ... Apr. 13, Harold C. Waite, 
district representative for Brown and Sharpe Manufac 
turing Co., honored the section with a return engage 
ment 

Mr. Waite presented a short talk to the section in 
January, and many of the members asked that he b 
rescheduled as a main speaker 

He made a very good pictorial presentation of meas 
uring tools from the six-inch scale to the latest in opti 
cal measuring devices. Mr. Waite was very well re- 
ceived, and we would highly recommend him for anv 
of the sections in the Southwest States and in Mexico 


July 20, members and guests will have an opportunity 
to visit Mrs. Baird's new Bakery in Dallas, Texas 
This bakery is completely automated, and this should 
prove to be a very interesting tour 


jee 


DENVER ... Apr. 28, the Engineers’ Club was the set 
ting for our meeting to hear A. S. Kaminski, chief prod- 
uct inspector, metrology section, Rocky Flats Plant, 
Dow Chemical Co., present “The Art of Metrology” 

The talk covered the development of measuring de- 
vices from the time of cart construction with wooden 
axles and wheels to the use of measuring by light ray 
methods used in establishing and maintaining a sec- 
ondary reference laboratory, the checking of gage 
blocks, and other measuring devices. He noted that 
cleanliness leads to accuracy in gaging 

C. E. E?! 

GREATER DETROIT... Apr. 26, the section met ‘or 
a tour of the Stroh Brewery, which was followed by 
dinner at local restaurant 

After dinner Thomas W. Brown, chief inspector, Food 
and Drug Administration, Detroit Area, spoke on “What 
We Eat and Drink.” 


He told us that the three principle areas which the 





Paul L. Musser 


The Society and the Harrisburg section wishes 
to extend sympathy to Mrs. Edythe Musser in the 
death of her husband, Paul L. Musser, who died 
April 20, 1961 











Food and Drug Administration wishes to watch are 1) 
dangers to health, 2) aesthetic considerations, and 3) 
economic protection of the public. We saw actual items 
in these areas which have been removed from the mar- 
ket by the Food and Drug Administration. 

Officers for 1961-62 are chairman—Morris M. Light- 
stone, Chrysler Missile plant; vice chairman—James 
Barrabee, Hoover Ball and Bearing Co.; secretary 
Fred C. Taylor, Rickle Malt Co., and treasurer—Joseph 
H. Molner, Houdaille-Hershey Corp. Directors will be 
Dr. C. C. Craig, University of Michigan; Owen Keeler, 
Chrysler Corp.; and Thomas L. Harvey, Central Spe- 
cialties Division, King-Seeley Corp. 

Frances D. Huntington 


GREATER MUSKEGON ... Apr. 20, the section held a 
joint meeting with the Grand Rapids section at the 
Spring Lake Country Club 109 members and guests 
heard J. Y. McClure, president, ASQC, present a slide 
illustrated talk on quality control 
Several plant tours were arranged while Mr. McClure 
was in the area. Plant tours in the Muskegon area in 
cluded the Bennett Pump Division of John Wood Co., 
Brunswick Corp., and Anaconda Wire and Cable, and 
in Grand Rapids, Lear, Inc 
Several meetings are scheduled for the summer 
months to prepare for our first All Day Clinic on Qual- 
ity Control to be held at the Occidental Hotel on Sept 
30, 1961. Merrill Bailey, a past president of our Society, 
is the general chairman. He will be assisted by William 
Poe, our 1961-62 president elect, Jack Fortenbacher, 
Mike Pascavis and Elwood Presley—the latter two past 
presidents of our Society. We are in the process of con- 
tacting guest speakers and instructors for the clinic 
Several other meetings will be scheduled to prepare 
for our annual QC courses at Muskegon Community 
College 
William A. Hum 
HAMILTON-MIDDLETOWN ... July 19, 7 p. m, 
Thompson Park, Hamilton, Ohio, joint meeting of all 
incoming and outgoing officers of the Hamilton-Middle 
town and Cincinnati sections Installation of officers 
and a discussion of the joint program for the coming 
season Refreshments will be served 
Lon Eli 


HARRISBURG ... Apr. 5, pre-meeting clinic and din 
ner meeting at the Castiglia’s Restaurant 

Harmon S. Bayer conducted the clinic and presented 
his interesting paper “A Quality Control Program 
Should be a Cost Reduction Program.” 

Points stressed in the clinic session were increase in 
inspection to cover government requirements; proper 
instructions, procedures; good material handling; pro- 
cess capabilities and good working conditions. 

Since this was the section’s Management Night, the 
subject was well chosen as Mr. Bayer showed methods 
he proposed to establish a goal and to bring about a 
proven cost reduction program 

He suggested that the quality engineer determine 
where to start by choosing the jobs which are the chief 
producers of defects. Check the scrap reports, operators, 
machines, raw materials, customer rebates, overtime, 
rework time, and inventory records to determine the 
items and defect percentages involved. 

Through the use of slides, he showed that defects 


cover a small portion of the total of items produced 
Ann Englehcr 


HARTFORD Officers for 1961-62 are chairman 
Eugene Ellis, a QC engineer, Pratt & Whitney Aircraft; 
vice chairman—Lawrence Sespaniak, supervisor of op- 
erations research, Pratt & Whitney Aircraft; treasurer 
Conrad Chilone, QC manager, Anemostat. However, M1 
Chilone had to resign because Anemostat is moving to 
Scranton, Pa. Charles Dennis, QC manager, Crame1 
Controls, was appointed secretary 

Mr. Ellis has appointed the following committee 
chairmen: program—Toni Kasmerski, Stanley Works; 
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HOSTED BY COLLINS RADIO COMPANY in Cedar Rapids, lowa, these engineers were among 45 participants from eastern lowa and 

western Illinois who took part in a two-day meeting of the American Society for Quality Control, State University of lowa section, 

Apr. 28-29. Discussing the physical plant layout of Collins Radio Company are from the left, G. J. Narigon, E. E. Lawson, P. A. Temple, 
J. J. Logsdon, Myron F. Wilson of Collins, and J. P. Hawley. 


arrangements—Jack Hunt, Cramer Controls; education 
—Robert Phelps, Royal McBee, and membership—Mar 


tin Kestem, Dynamic Controls 
L. Sespaniak 


HUNTSVILLE The April meeting consisted of a 
short business meeting and dinner at the Elks Club and 
a tour through Huntsville Manufacturing Co., a Divi 
sion of M. Lowenstein 
Officers for 1961-62 are S. J. Courtenay, Jr., chair 
man; K. S. Lucas, vice chairman; R. E. Courtney, sec 
retary, and Barry E. Davis, treasurer 
The Huntsville Manufacturing Company is the largest 
textile plant in Alabama and processes only cotton ma 
terial. The tour began at the Company’s new blending 
facilities which had been placed in operation a week 
before the tour. Cotton of various types is blended to 
give a more uniform final product. The tour continued 
through all operations such as carding, spinning, and 
weaving. Since most of the members had never seen 
textile operations, it was a most interesting evening 
Barry E. Davi 


STATE UNIVERSITY OF IOWA Apr. 28-29, 50 
members and guests attended a two day conference 
held in Cedar Rapids, Ia 

Included in the program was a plant tour of Collins 
Radio Co., Cedar Rapids, Ia., where visitors saw the 
fabrication and assembly operations of radio and elec- 
tronic equipment 

The featured speaker of the evening program was 
Dr. A. A. Lippisch, director of the Collins Aerodynamics 
Laboratory. He entertained the guests with a talk on 
“Aircraft of Yesterday and Tomorrow.” 

The program was concluded on Saturday morning 
with a talk by Dr. Fred Leone, Case Institute of Tech- 
nology, Cleveland, Ohio, on “SQC—Some Old Concepts 
and Some New.” 

E. B. Godsey 


KANKAKEE-JOLIET ... Apr. 3, D’Amico’s Restaurant, 
Joliet, Ill, Walter T. Hayter, a quality control metal- 
lurgist, Youngstown Sheet and Tube Co., East Chicago, 
Ind., spoke on “Process and Quality for Manage- 
ment” 

In addition to explaining some of the procedures 
used in their plant for the improvement of product 
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quality through the use of process control charts, he also 
discussed some rather unique methods of reporting 
data to production management. He stressed the re- 
sponsibility of quality control in accurately processing 
data and the importance of reporting this information 
in a concise manner which is readily understood by 
everyone 

Results of the election of officers for the 1961-62 
year were announced by Miss Mary Egges, chairman of 
the nominating committee. Those selected to serve are 
Charles Grosche, chairman; Robert McKeague, vice 
chairman; Arley Wilson, treasurer, and Bob Hartman, 
secretary 

John E. Rauworth 
KANSAS CITY... Apr. 20, Robert Schin, Western 
Electric Co., Grandview, Mo., made an _ interesting 
presentation on “Process Control of Electronic Manu- 
facturing.” 

Mr. Schin is assistant superintendent, Operating- 
Semiconductors, and also has the responsibility for QC 
and technical investigation. From 1941-54, he held vari- 
ous supervisory positions in manufacturing at Western 
Electric. From 1954 to 1960, he was department chief 
of quality control at Allentown, Pa. The Kansas City 
section welcomes Mr. Schin to its membership 

The annual election produced its usual good results 
Cliff Cutler, Hallmark Cards, succeeds himself for 
another term as section chairman. Other officers are 
vice chairman—Lester Scott, Western Electric Co.; sec- 
retary—Wilbur D. Gay, Bendix Corp., and treasurer 
Herbert L. House, GSA 


H. Afton Taylor 
LEXINGTON . Apr. 20, T. R. Bainbridge, assistant 
superintendent, Quality and Standards Department, 
Tennessee Eastman Co., Kingsport, Tenn., presented 
“t-Test Techniques,” one of the clearest and best illus- 
trated discussions of the application of a statistical 
technique to manufacturing tests that we have heard 
Officers for 1961-62 are chairman—Glenn E. Padgett, 
Lexington Lamp plant, General Electric Co.; vice chair- 
man—Archie H. Dedman, Lexington Signal Depot; 
treasurer—William H. Eckert, Electric Typewriter Di- 
vision, IBM Corp., and secretary—James C. Graff, Lex- 


ington Lamp plant 
James C. Graft 
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LIMA ... Apr. 11, Standard Oil Co., Lima, Ohio 
With the aid of slides and measuring devices, R. Decke1 
presented “How Sohio Inspectors Apply Statistical 
Methods” He showed how they were able to over- 
come some problems through the use of statistical 
methods 

Aug. 13, Annual Family Picnic, Lima Ordnance Picnic 
Grounds Entertainment will be available for the 
young, the young at heart, and those who may not fall 
into either category 

E. K. Anders« 

LOS ANGELES... Apr. 25, Aerojet-General, one of 
the nation’s leading producers of liquid and solid rock- 
ets and power plants, became the section’s leading 
quality panel, attracting 609 members and guests 

Aerojet’s Quality Panel, which includes various de 
partment heads, hit strongly at “The Quality Team 
Approach.” Roy L. Queen, director of development 
services and manufacturing division, Azusa plant, ex- 
plained how integrated planning and proper team co 
ordination has doubled production, reduced rejection 
by a factor of four, and reduced unit cost by 25 per 
cent. Mr. Queen gave the following quality team ob 
jective: Doing more, faster, for less 

July 6, IAS Bldg., 7 p.m., “Soldering Inspection Tech 
niques” by P. Moran, Army Ordnance, and B. Klein 
hofer, Missile and Space Division, NAA 

July 22, One Day Workshop, Inspection Division, for 
information, contact G. Drake, Army Ordnance, Rocket- 
dyne, DI 7-5651, Ext. 2597 

S. Kozic! 

LOS ANGELES—VALLEY SUBSECTION ... Apr. 27, 
Henry Renand, president, Photo Chemical Corp., gave 
a very interesting talk on paint and corrosion prote« 
tion at the monthly meeting at the Van Nuys plant, 


RCA 
N. Chilik« 


MEMPHIS ... Apr. 18, second annual Ladies’ Night 
featured William F. Schroder, vice president, Humko 
products, who made a very interesting and informative 
presentation on “The Manufacture of Shortening and 
Oils” 

The section is grateful to Mr. Schroder for stepping 
in at the last minute after circumstances beyond control 
made it necessary for the scheduled speaker to cancel 
the engagement 

Officers for the 1961-62 season are Raymond L. Ross, 
chairman; William L. Dickerson, Jr., vice chairman; 
Douglas W. Ferris, secretary, and Joe I. Chance, treas- 
urel 

Lee Dickersor 
MID HUDSON Apr. 4, Hotel DiPrima, Highland, 
N. Y., “A Corollary to Measurement Problems” by 
Lewis R. Wallace, staff engineer of the Measurements 
Standards Program, IBM Corp., Kingsten, N. Y 

This was an interesting and informative talk outlining 
some of the measurement problems confronting in- 
dustry due to the advanced scientific anc technological 
requirements for the manufacturing of precision and 
miniaturized equipment. Mr. Wallace also presented 
a brief resume of our national measurement problems 
and discussed how industry can most effectively put 
to use the forthcoming solutions 

May 4, J. M. Juran spoke of the change in attitude, 
knowledge, and pride of workmanship of the craftsman 
of past years compared to the modern day worker 

E. L. Leadbitter 


MILWAUKEE... Apr. 17, AC Spark Plug, the Elec 
tronics Division of General Motors Corp., Oak Creek, 
Wis., was host to the Milwaukee section members and 
guests 

The evening program and tour was preceded by a 
short business meeting and a dinner in the new AC 
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Cafeteria. The 167 members and guests were welcomed 
by a talk by Jack Briner, director of quality assurance 
and field service. The director of reliability, Harold C 
Yost, showed color slides and lectured on “Reliability 
at AC Spark Plug.” 

The group was then divided into parties with a tou 
guide and proceeded through the various sections which 
included: tool design, tool inspection, Gyro clean rooms 
and test calibration, standard engineering department, 
systems calibration and assembly, ground support and 
IBM tabulating, Gyro Microsyn sub-assembly and many 
other areas. Points of interest and displays throughout 
the plant were discussed as the groups went through 
the various assembly and production phases 

The tour was well planned and gave an insight on 
the highly precision gyros and guidance systems in pro- 
duction, also the precision measuring instruments, both 
mechanical and electrical, used in their manufacture 

Cleanliness is another important factor at AC-Mil 
waukee. One area is actually cleaner than most hos 
pital operating rooms and has a complete change of ai! 
every four minutes using air conditioning to avoid dust 
particles 

Darrell G. Schroeder 


MINNESOTA ... Apr. 11, members of this section 
were enlightened and entertained by Harmon Bayer, 
QC Consultant, who elaborated on his recent article 
in Industrial Quality Control on “Quality Control and 
Cost Reduction Programs” 
Several case histories and simple methods of determ 
ining problem areas were presented 
With our final business meeting in May, the section 
will pause for the summer, gathering energy to carry 
out what promises to be a busy 1961-62 program with 
Bill Brown, our newly elected chairman 
Violet M. Rice 


MONTREAL ... Apr. 12, the reguiar monthly meeting 
turned into a most interesting group discussion on the 
training of personnel in industry The topic — 
“Getting Results from Your Training Program,” a 
paper prepared by E. N. Beckett, Northern Electric Co., 
Montreal The 28 in attendance, including nine 
guests, entered enthusiastically into the discussion 

In his concluding remarks, Mr. Beckett said that people 
are motivated by their own interests and therefore we 
must present interesting topics to capture their at- 


tention 
J. J. Fitzsimons 


NEW HAVEN ... May 9, a panel discussion on “Prob- 
lems of Quality Control and Inspection” was held at the 
Winchester Club House Jack Bradshaw, supervisor, 
Quality Control Engineering, employed by Royal McBee 
Corp., moderated the session 

Henry Pianka, section chairman, has acquired chair- 
men for various committees to assist in the section pro- 


gram for the coming season 
Joseph F. Panczak 


11, Peerless Steak 
House, Johnson City, Tenn., pre-session clinic by Sam 
Myers covered purchasing and quality control After 
the clinic, a steak dinner was followed by election of 
officers 
The main speaker, J. A. Mitchell, Tennessee Eastman, 
presented “Experiments in a Chemical Plant,” during 
which he related the need for technical experts in 
chemistry to become more proficient in conducting 
experiments. He also expanded on the costs and risks 
involved in chemical plant experiments and the need 
for efficiencies to reduce them 
In attendance were 28 members and 24 guests 
Mike Gome: 





FOR RELIABILITY 


Sharpen the employee focus on your RELIABILITY objectives 
with Elliott Motivators 


Designed to encourage and develop positive attitudes so neces- 
sary to the success of your program 


lf RELIABILITY is important to you, then you will want to 
send for your 


PROTECTION of 


| y Canada 


ELLIOTT SERVICE COMPANY, MOUNT VERNON, N. Y. 


personal samples of this impressive motivation 
medium. In use in thousands of plants throughout the U.S. and 





Colorful sam- 
ples are your 
without obli- 
gation. Simply 


is a SAFEGUARD fill out and re- 


- turn the cou- 


of 
RELIABILITY a 








Elliott Service Company, Inc. 
Dept. 7, Mount Vernon, N. Y. 


Please provide me, without obligation, further information 
multi-color samples of your Elliott RELIABILITY Posters 


Name 
Title 
Firm 
Address 


City 








JULY, 1961 





OMAHA-LINCOLN ... Apr. 14, Marcio’s Steak House, 
Omaha, Nebr., “Safeway and the Image of Quality” by 


L. C. “Brick” Hawley, public relations manager 
T. C. Anker 


ORANGE EMPIRE ... Apr. 18, Anaheim Bowl, Ane- 
heim, Calif., “Automation in the Receiving Inspection 
Function” by Howard Todt, senior member, ASQC, 
and assistant to the vice president, Quality and Logistics, 

North American Aviation 
The highlight of Mr. Todt’s talk concerned specialized 
automatic testing devices for primary electrical com- 
ponents which were designed and developed at North 
American Aviation and in which he played a major role 
Henry W. McKee 


PARKERSBURG ... Apr. 12, Chancellor Hotel, mem- 
bers and their guests were treated to a fine talk by J. T 
Atkins, E. I. DuPont de Nemours & Co., Inc., on 
“Computer Systems for Laboratory Use” A film 
of the 1960 Olympics was shown prior to his talk 
Robert R. Stewert 


PENSACOLA-MOBILE ... Apr. 13, dual meeting in 
Pensacola starting at 4:30 p.m. with a plant tour through 
St. Regis Paper Co 

The tour for both members and their wives included 
two pulp and paper mills, manufacturing bleached 
kraft paper and board, natural kraft and the multi-wall 
bag plant. A dinner-meeting was held at the Holiday 
Inn with one of our members as speaker. Ben Ferguson, 
International Paper Co., Mobile, spoke on “Beta Ray 


Profiler.” 
Walter D. Nencka 


PHILADELPHIA ... Apr. 13, the annual plant tour 
was an eventful occasion that brought out members 
not usually seen at regular meetings 
tours should be scheduled 

The General Electric Co., 6901 Elmwood Ave., Phil- 
adelphia, Pa., was our host for 50 members. Supervisory 
personnel toured us through the huge high and low 


Maybe more 


voltage switchgear departments 

After the tour we assembled in the auditorium where 
a movie on laboratory processes and testing of Switch- 
gear was shown. Guest speaker Harold E. Strang, vice 
president and consulting engineer of Switchgear and 
Control Division, delivered an important message on 
the organizational structure of the Company’s Group 
and Operating Divisions, pointing out responsibilities 
associated at this level. Our thanks to all who con- 
tributed to the success of the program 

Stan Hart, section chairman, announced the results of 
the election of 1961-62 section officers — T. J. Moran, 
chairman; R. P. Davis, vice chairman; D. K. Snodgrass, 
secretary, and A. G. Dettore, treasurer 

Membership report shows nine additions for March, 


making a record total of 341 members 
Albert G. Dettore 


SECTION CALENDAR 


Dallas-Fort Worth 
July 20, Mrs. Baird's Bakery, Dallas, Texas, 7:30 
p.m 


Lima 

Aug. 13, Lima Ordnance Picnic Grounds, 12-8 p.m., 
Annual Family Picnic for Lima section members 
and families 


Los Angeles 

July 6, IAS Bldg., 7 p.m., “Soldering Inspection 
Techniques,” by P. Moran, Army Ordnance, and 
B. Kleinhofer, Missile and Space Div. of NAA 

July 22, IAS Bldg., All Day Inspection Workshop, 
Chairman Gordon Drake, DI 7-5651, Ext. 2597 

San Diego 


July 15, Town and Country Hotel, 7:30 p.m., In- 
stallation Dinner Dance 


PITTSBURGH ... Dr. J. Edward Jackson discussed the 
technical problems involved in trying to control multi- 
variable processes. He showed how to determine if the 
process was in control and also showed methods for 
determining the source of difficulty in out-of-control 
situations. Examples of multivariable techniques were 
shown from application to ballistic missile testing and 
color film processing. The simplicity of the techniques 
and potentially wide application was demonstrated 
beyond question 
Chester R. Smith 

PITTSFIELD ... Apr. 6, the executive committee met 
at the Stanley Club. This was an open meeting to allow 
the membership to make any changes in the proposed 
Bylaws before they were accepted. After several dis- 
cussions, the bylaws were accepted with only one 
change 

Apr. 12, Ladies’ Night, tour of the Metrology Lab- 
oratory, Ordnance Dept., General Electric Co 


The tour was conducted by members of the depart- 
ment, with gifts for the ladies at the entrance to the 
lab. The men were requested not to ask questions, but 
to let the ladies do the talking. (Who could stop them?) 
The tour of the laboratory was very interesting, well 
conducted and enjoyed by all. Following the tour, we 
were shown a demonstration of the new $100,000 wire 
winding machine. This machine places wires of pre- 
determined length in predetermined patterns and strips 
and winds the ends around predetermined terminals 
The wire length, pattern and terminal are chosen via 
punch card system 

Following the tour we had dinner in the Stanley Club, 
during which results of the election for new season 
officers were announced. Following the very delicious 
dinner, there was dancing to midnight 

Howard J. Greenslet 


RHODE ISLAND .. . The election of officers keynoted 
the April meeting. Section officers for 1961-62 are 
chairman — Raymond Fourner, Brown and Sharpe Man- 
ufacturing Co.; vice chairman — Joseph Kowalski, 
Cornell Dublier Co.; secretary — Robert Rumazza, 
General Electric Co., and treasurer — Frank Bliven, 
U.S. Rubber Co 


The section voted to continue our sponsorship of a 
30-week course in basic quality control at the University 
of Rhode Island Extension Division. Members partici- 
pate as instructors, thus broadening their experience 


through college level instruction 
Paul K. Moffat 


ST. LOUIS ... At the April meeting of the St. Louis 
section, it was announced that the following individuals 
had been elected to office for the 1961-62 fiscal year: 
Murray Whitehead, chairman; Herbert Bock, vice chair- 
man; Carl Soderstrom, secretary; H. O. Hehner, treas- 
urer; E. H. Barnett, Sam Huston and Eric Corbett, 
directors 

Apr. 22, the annual All Day Conference sponsored by 
the section considered the “Anatomy of Reliability” and 
was attended by 130 persons. The feature attraction of 
the conference was the luncheon speaker, E. M. Flesh, 
engineering manager for Project Mercury for McDonnell 
Aircraft Corp., who spoke on “Management’s Evaluation 


of Quality Control and Reliability.” 
W. W. Paris 


ST. PETERSBURG-TAMPA .. . The local QC course 
was completed May 1. Instructors in the “problem solu- 
tion” course were Bill Fenn and Cal Wyatt of Genera: 
Electric Co., and Harold Snyder of ECI. Class enroll- 
ment consisted of 29 individuals from all phases of 
local industry 

An executive committee meeting was held at the 
home of Fred E. Steele on May 3. Program arrange- 
ments for the final meeting of the year were discussed 


Installation of officers as also conducted at that time 
Harold L. Goldberg 
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SAN DIEGO ... July 15, 7:30 p.m., Town and Country 
Hotel, Installation Dinner Dance 
Your reporter, on behalf of the section’s entire mem- 
bership, takes this opportunity to express thanks for a 
job well done to our outgoing officers and congratula- 
tions as well as a wish for continued success to the in- 
coming slate. Additional high caliber programs on a 
level with that delivered by Dr. Solomon at our April 
meeting will go a long way toward insuring the section’s 
future success 
L. I. Fredrickson 
SAN FRANCISCO... Lt. Col. T. C. Huke, legal ad- 
visor to the Air Force Western Contract Region, ad- 
dressed the section in April. He presented the basic 
contract philosophy of the Air Force Quality Assurance 
Program. By selecting a dozen examples of review 
cases, he skillfully explained contract appeals and in- 
terpretations, responsibility of inspectors and ambiguous 
specification problems 
M. R. Hubbard 
SOUTHERN CONNECTICUT .. . During February and 
March, the Southern Connecticut section sponsored 
courses in basic statistical quality control. These courses 
were given in both Bridgeport and Norwalk, Conn., 
and were instructed by Howard Levinson, supervisor of 
quality engineering, Norden Division, United Aircraft 
Corp. Both courses were well attended and students 
gained much from Mr. Levinson’s skillful presentation 
of the subject 
Apr. 12, Men’s Clubroom, Bryant Electric Co., Bridge 
port, Conn., “Zero Point One” by Albert M. Dexter, Jr., 
director of metrology, Pratt and Whitney Co., reported 
progress in splitting an inch into ten million parts. Mr 
Dexter spoke of his experience at the National Bureau 
of Standards in the project of ultra-precision measure- 


ment 
William E. Well 


SOUTHERN ILLINOIS... Apr. 20, the section met in 
Marion, II] Simon D. Krasner covered rating sys- 
tems The subject was general enough to cover almost 
anything that could be rated and well enough explained 
so that all understood 
Officers for 1961-62 are chairman — Virgil Wimmer, 
Olin; vice chairman— Cecil Touchon, Universal Match; 
secretary-treasurer — Curtis Kurtz, Norge, and director 
Cliff Statler, Universal Match 
C. O. Touchon 


SYRACUSE ... Apr. 18, T. Schultz, Consultant. Manu- 
facturing Services, General Electric Co., presented ““Man- 
agement Looks at Quality Control Training” at the 
Turners Club The program was aimed at providing 
information concerning structuring of Quality Control 
training courses 
Apr. 29, K. L. Teegarden, section chairman, partici- 
pated as moderator at the All Day Conference on Quality 
Control at Cornell University. The event was sponsored 
by the Corning-Elmira and Binghamton sections 
Lee E. Huyler 


TOLEDO ... May 13, the annual husband-and-wife 
picnic at Devil’s Lake, Mich., was a huge success 
Food was delicious and steaks were perfectly charcoal 
broiled to suit each person’s individual taste The 
Toledo section wishes to thank our hosts for the use of 
their lovely home on the lake, the M & S Manufacturing 
Co., Hudson, Mich., and Keith Lewis for the kind 
hospitality extended our members. Mr. Lewis was 
assisted by Margaret A. Tobin 

Officers installed at the outing are Margaret A. Tobin, 
chairman; Roy C. Settergren, vice chairman; James C 
Clark, secretary; Beatrice M. Dorn, treasurer, and 
Wayne A. Raab, Hilton C. Fetting and John R. Meeker, 
board of directors 

Miss Tobin, her officers and committees have some 
splendid plans worked out for an interesting and bene- 
ficial year ahead 

Carwin L. Elwich 
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NEW FROM WALDES! 
TRUARC DIAL-INDICATOR 
GROOVE AND BORE GAGES 


Measure inside diameters .20” to 3.0” 
Four direct-reading models available 


Truare dial-indicator gages are designed to 
provide an accurate, economical means for meas- 
uring the I.D. of bores and housings, retaining 
ring grooves, O-ring grooves and other internal 
recesses. Available in five models for different 
diameters (see chart below), they have shock- 
proof, jeweled movements for accuracy and large, 
easy-to-read dials with unbreakable crystals. 

The four “‘F” models are direct-reading gages 
which do not require preliminary setting. Rigid 
cast arms assure accuracy of measurement and 
eliminate deflection. The gages have replaceable 
needle-type contact points. 

The Model I-51 is a zero-setting gage with con- 
tact points which are an integral part of the 
locating arms. The arms and actuating lever are 
made of corrosion-resistant stainless steel. 

For complete details, write for Truarec Data 
Bulletin No. 459-10. 





DIAMETER | GRAD- 
RANGE _| UATION PRICE® 
20— 60 | .0005 $58.50 

_40— 80 | 001 -3/8 | $35.00 
__80—1.20 | 001 | -3/8 | $35.00 
_1.00—2.00 | .0025 | 2-3/8 | $35.00 

2.00—3.00 | .0025 | 2-3/8 | $35.00 


; 

i 

Price includes standard contact points, fitted wooden case. All 
Ff models come with angled screw driver or wrench for adjusting 

er replacing contact points 
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TRENTON ... Apr. 27, Trenton Technical Institute, 
Trenton, N.J., “Assuring Quality in Ammunition Ma- 
terial” by a panel from the Frankford Arsenal, Pa 
Panel members were William Haniman, chief, accept- 
ance inspection office; Albert Dettore, chief, artillery 
process inspection section; Adolph Mall, assistant chief, 
quality assurance section, and Jerry Braverman, chief, 
quality assurance section 
J. Mazakis 
WASHINGTON, D.C. . . . Apr. 19, Enoch Ferrell, Bell 
Telephone Laboratories, delivered a very instructive 
talk on “Reliability and Its Dependence on the Control 
of Quality” Mr. Ferrell stressed that reliability 
should be considered in two parts — predictability and 
Suitability The necessity for such characteristics in 
electronic parts and systems was pointed out in the de- 
sign of the components for the Trans-Atlantic Cable... 
The Washington, D.C., section has increased in mem- 
bership over the year 1960-61 by almost 40 percent 
Continued efforts are needed in order to maintain this 
growth pattern 
Eugene Tucker 
WESTERN MASSACHUSETTS ... Apr. 11, F. J. Sinde- 
lar, QC manager, Data Systems Division, International 
Business Machines Corp., Poughkeepsie, N.Y., pre- 
sented “Manufacturing Performance Analysis” which 
reviewed the method for control of an assembly line 
process with emphasis on reporting methods designed to 
assist the manufacturing function in maintaining pro- 
cess control 
Frank A. Metze, manager, Systems Engineering, 
Springfield office, IBM, acted as host for the evening 
and introduced the speaker 
At this meeting, which was very well attended, the fol- 
lowing officers were elected for the 1961-62 season: 
chairman — Anthony F. Scalise, Wico Ignition Divi- 
sion, West Springfield, Mass.; vice chairman — John L 
Aldrich, Technifax Corp., Holyoke, Mass.; secretary — 
Albert Kindrick, Strathmore Paper Co., West Spring- 
field, Mass.; and treasurer — Lynwood P. Dunphy, 
Westinghouse Electric Corp., Springfield, Mass 
Alan J. Donnelly 
WINDSOR ... Apr. 27, the Windsor section and the 
Western Ontario Chapter, American Society for Metals, 
had a joint dinner meeting at the Drop Inn Tavern, 
Windsor, Ont 
After the fine dinner was finished, the guest speaker 
was introduced 
August Monri, chief metallurgist, Steel Company of 
Canada, Ltd., Hamilton, Ont., presented an excellent 
talk on “Control of Quality in Steel Making.” Mr. Monri 
explained the duties of the metallurgical departments 
in the various areas of steelmaking. This function is 
important in the control of current material, research 
and the various special steels required by the customers 
At all points in the manufacture of steel, Quality Con- 
trol is the password 
Roy Mackay, QC, Ford Motor Co. Oakville, was 
honored at this meeting. Roy, a very good friend to the 
Windsor section, as presented an ASQC tie pin. The 
sincere best wishes of the section go with Roy to Oak- 
ville. The new executive is planning an interesting 
program for the coming year which will encompass all 
phases of inspection and quality control 
A. J. Hewitt 





Wayne E. Wing 


It is with deepest regret that the Parkersburg 
section reports that Wayne E. Wing passed away 
March 13, 1961. Mr. Wing has been active in Qual- 
ity Control for several years and was section mem- 
bership chairman at the time of his death. The 
section wishes to express its sympathy to his fam- 
ily in their great loss 











WORCESTER ... Apr. 17, annual plant tour, Carling 
Brewing Co., Natick, Mass. .. . Don Davison, QC man 
ager at Carling, conducted the tour and described the 
QC functions in brewmaking 


The section concluded on Apr. 17 a successful series 
of five lectures on “Quality Control for Beginners.” The 


lectures were conducted by Axel U. Sternlof, Consultant 
Daniel J. Bur 





Significant Differences 





ALLENTOWN-BETHLEHEM — Dick Zwickl, our 
genial chairman, attended a five week course at the 
Coliseum, New York, N.Y., conducted by Western Elec- 
tric Co., and consisting in graduate engineering work 
in statistical quality control. 


Officers for the 1961-62 season as elected in April are 
chairman — Bryn Hammarstrom, Sandura Co., Fuller- 
ton, Pa.; vice chairmen — Charlie Weeks, Bethlehem 
Steel Co., Bethlehem, Pa., and Jim Miller, Western 
Electric Co., Allentown, Pa., and secretary — Harold 
Spaulding, Dixie Cup Co., Easton, Pa 


Eleven members completed the section’s eight-week 
course in Sampling Inspection. It was conducted by Bob 
Tust, Western Electric Co., Allentown, Pa 


BUFFALO — At the meeting Apr. 24, the follow- 
ing officers were elected: chairman — Joseph L. Gioele, 
Carborundum Co., Niagara Falls, N.Y.; vice chairman— 
Vernon R. Grom, Scott Aviation, Lancaster, N.Y.; sec- 
retary — Wilbur Burns, Harrison Radiator, Lockport, 
N.Y., and treasurer — Albert J. Ritter, Hooker Chemi 
cal Corp., Niagara Falls, N.Y 


. CLEVELAND — The section congratulates Dr 
Lloyd S. Nelson on his appointment as Society Director 
from Region Seven. Dr. Nelson is with the Lamp Divi- 
sion, General Electric Co., Cleveland, Ohio 


CORNING-ELMIRA — The Corning Glass Works 
has recently welcomed William R. Barker, Alan Erny, 
and Norbert Lauer as members of the company’s Sta- 
tistical and Quality Control Engineering Department 


Donald F. Ludlum, Corning Glass Works, has been 
promoted by the company to the position of quality 
control auditor 


DALLAS-FORT WORTH — Officers for the 1961- 
62 year are chairman — Glen H. Parmeter, Convair, 
Fort Worth, Texas; vice chairman — M. R. (Bob) Seldon, 
Vought Astronautics; secretary — Vincent H. Chamber- 
lain, Menasco Manufacturing Co., and treasurer — 
Harry W. Shifflett, Texas Instruments, Inc 


In addition, two new directors were elected. They are 
R. R. Massegee, Convair, Fort Worth, Texas, and Paul 
W. Reagan, Texas Instruments, Inc. Sam L. Dennison, 
Dallas Air Procurement District, was appointed to fill 
Mr. Seldon’s unexpired term as director 


GREATER DETROIT — John J. O’Brien has been 
named to head a new quality assurance activity at the 
Plymouth Manufacturing and Engineering Division of 
Burroughs Corp. He has been engineering services 
manager, with long experience in the digital computer 
and automatic control fields. He will work under A. W. 
Rockhoff, technical assistant to the general manager 


Donald H. Hayes has been appointed quality assur- 
ance manager with the Military Equipment Division, 
Fruehauf Trailer Co. In his new position, Mr. Hayes 
will be responsible for planning and carrying out in- 
spection procedures on procurement packages for Nike 
ground support wheeled vehicles. 
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GREATER MUSKEGON — John G. D. Welch, QC 
manager, Gardner Denver Co., Grand Haven, Mich., has 
taken a similar position at Precision Cast Parts, Inc., 
Portland, Oregon. The latter Company manufactures 
investment castings 


HARRISBURG — Nicholas Gekas and Richard E. 
Wise, AMP Inc., Harrisburg, are now quality engineer- 
ing administrators of the Terminal Products and Wiring 
Devices Divisions, respectively. In addition to their 
regular quality engineering responsibilities, they will 
be responsible for all design and procurement of re- 
lated gages. 

H. A. Gross, the new section chairman, has announced 
his 1961-62 committee chairmen as follows: Program— 
Irvin Bentzel, Borg-Warner; arrangements — Paul E. 
Bucher, Bearings Company of America; membership — 
D. Chester Conner, Hamilton Watch Co.; education — 
Elmer D. Kern, York-Hoover Corp.; publicity — Juergen 
Walbrecht, Raybestos Manhattan Co.; auditing — Her- 
bert O. Pueschner, Bendix; examining — Nelson R. 
Lupold, Caterpillar Tractor Co.; professionalism — 
James T. Skelton, Caterpillar Tractor Co.; technical 
societies representative Donald C. Yohe, Bendix, and 
Saddoris Award chairman and reporter for IQC — 
Ann C. Englehart, RCA 


HARTFORD — Chic Chilone is moving along with 
Anemostat to Scranton, Pa. Chic was a valuable asset 
to the executive committee of the Hartford section 

Jack Hunt is now with Cramer Controls, Centerbrook, 
Connecticut 

Kenneth A. Merz has been appointed director of engi- 
neering for the Air Moving Divisions of the Torrington 
Manufacturing Co., Torrington, Conn., producer of fans, 
blower units and wire-forming machinery 

Mr. Merz will be responsible for setting overall 
standards for all air moving engineering at the firm’s 
plants in Torrington, Van Nuys, Calif., Rochester, Ind., 
and Oakville, Ontario. Product engineering, production 
engineering and quality control are major areas in 
which Merz’s central staff organization will provide 
guidance 

Mr. Merz, who has been with Torrington in various 
engineering capacities for 12 years, has for the last 
year been engineering manager of the Torrington, Conn., 
Air Impeller Division 


STATE UNIVERSITY OF IOWA — Officers elected 
for the 1961-62 season are chairman — Everett E. Law- 
son, Dexter Division, Philco Corp., Fairfield, Ia.; vice 
chairman — M. F. Wilson, Collins Radio Co., Cedar 
Rapids, Ia.; secretary-treasurer — Paul F. Cahalan, 
Inspector of Navy Material, Cedar Rapids, Ia., and three 
year director — Robert E. Cannon, Eagle Signal, Moline, 
Illinois 


LEXINGTON — Jack K. May has been named 
project manager-quality control, with the assignment 
of all electronic products at Lexington IBM 

Charles Jones was appointed manager, quality engi- 
neering-electronics at IBM 

Don Gaines is now associate quality control engineer 
in the Quality Engineering Department, IBM 


LIMA — Earl Schmieding was recently promoted 
to assistant foreman of quality control, Small Motor 
Division, Westinghouse Corp., Lima, Ohio. Mr. Schmie- 
ding is a graduate of the University of Nebraska with 
a BSEE degree. He joined the Westinghouse Graduate 
Student Program in 1959 and later transferred to Lima 
as a manufacturing trainee 


LOS ANGELES — The Los Angeles section submits 
the April meeting — Aerojet’s panel with 609 in attend- 
ance — as a national record for just a monthly meeting 
Hats off to W. E. Campbell, director of reliability and 
quality, and Bob Deruent, ASQC booster, Aerojet-Gen- 
eral, for the excellent job and a possible national record! 
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METROPOLITAN — John Wilder Tukey, profes- 
sor of mathematics, Princeton University, has been 
elected to the National Academy of Sciences. The acad- 
emy is a Federally chartered organization that, in addi- 
tion to honoring distinguished scientists by election to 
membership, also advises the Government on scientific 
matters 


MID HUDSON — Walter W. Wagner, section chair- 
man, has announced his committee chairmen for the 
coming year. A meeting of this group was held prior to 
the May 4 regular section meeting to complete plans 
for the coming year. 

William Tuceling, general chairman of the One Day 
Seminar to be held Sept. 16 at Vassar College, reports 
that plans are well underway and all committees are 
functioning at full strength. 


MONTREAL — The date for the Montreal section’s 
Fifth All Day Forum is Oct. 28. It will be held at the 
Ecole Polytechnique 

Committee chairmen for the 1961-62 season are im- 
mediate past chairman — F. Clow, Canadair Ltd.; 
program — A. Dufresne, Johnson and Johnson; mem- 
bership — J. Richer, Johnson and Johnson; education 
and training — R. Lessard, Ecole Polytechnique; pro- 
fessional development — J. B. Pringle, Bell Telephone 
Company of Canada; publicity — J. J. Fitzsimons, 
Canadian Marconi Co.; arrangements — D. Park, Stee! 
Company of Canada; auditing — C. I. Taylor, Trans- 
Canada Airlines; All Day Forum — Miss I. Loutit, 
Northern Electric Co., and director at large — G. Bel- 
cher, Canadian International Paper 





Top Boss 


Secretaries Honor Society President 


J. Y. McClure, president, ASQC, and quality 
control manager, Convair Division, General Dy- 
namics Corp., Fort Worth, Texas, has been named 
“boss of the year” by Trinity chapter, National 
Secretaries Association (International). 

An engraved copper-bronze statuette and cer- 
tificate of recognition was presented to Mr. Mc- 
Clure by Mrs. J. W. Ocheltree, master of cere- 
monies, during the chapter’s Executives’ Night 
Dinner Apr. 26 at the Colonial Country Club, Fort 
Worth, Texas. 

Mrs. R. T. Leith, secretary to Mr. McClure and 
a member of Trinity chapter, recommended and 
sponsored Mr. McClure on the basis of profes- 
sional achievements and his contributions to com- 
munity affairs. 

The candidate’s background is submitted by 
the secretary of the candidate. It is prepared by 
her (and not edited), and submitted to a com- 
mittee which makes the selection. 

A candidate must be a man or woman who is a 
top executive of a nationally or internationally 
famous organization, or who has made an impor- 
tant and outstanding contribution to his or her 
field and is very well known to people in that 
field but not as well known to the general public, 
or a person in business, government, arts or pro- 
fessions who is nationally or internationally fa- 
mous. 

Mr. McClure is also a member of American 
Management Association, American Society for 
Metals, and Society for Non-Destructive Testing. 
He is active in the activities of the Fort Worth 
YMCA and is on the board of Southwest Area 
Council, YMCA. He is a member of Central Chris- 
tian Church. 

One hundred members and guests attended the 
annual dinner, which is given during Secretaries’ 
Week to pay tribute to employers of NASA mem- 
bers. 














NORTHEAST TENNESSEE — New officers for 
the coming year are Bill Morgan, chairman; Ralph De- 
busk, chairman elect; Charley Stone, director; Jerry 
Hudson, treasurer, and Tom Odum, secretary. 

R. W. Keeney has left Raytheon to become QC man- 
ager at Kearfott General Precision Inc., Ashville, N.C 

John Daly has left Raytheon to become QC manager 
of Universal Moulded and Plastics, Bristol, Va. 


OMAHA-LINCOLN — Officers for 1961-62 are 
Edward Hayes, Jr., chairman; R. W. Mills, vice chair- 
man; Dave Vaudewater, secretary, and John J. Pappas, 
program chairman 


ORANGE EMPIRE — E. L. Silfen, former QC man- 
ager, Semi-Conductor Division, Hughes Products, is 
now manager of reliability at Ling Temco Co 


PENSACOLA-MOBILE — On Apr. 13, our section 
announced the new officers for the coming year. They 
are chairman — Ed Remy, Chemstrand Corp.; vice 
chairman — Fred Seguin, U.S. Air Force; secretary — 
Ed Doyle, St. Regis Paper, and treasurer — C. O. 
Weinmann, American Cyanamid 

C. M. Jones, Sr., vice president with Kahn Manufac- 
turing Co., Mobile, Ala., is now South Eastern Division 
Manufacturer for McGregor 

PHILADELPHIA — Peter Graziano, SKF Indus- 
tries, Inc., was recently promoted from QC engineer 
to manufacturing superintendent, General Spherical 
Bearing Unit 

Apr. 27, members Jerry Braverman, William Haniman, 
and Albert Dettore presented a panel discussion at the 
Trenton section on “Assuring Quality in Ammunition 
Material.” 


One of the Most Popular Papers 
We Have Ever Published 


GENERAL PUBLICATION NO. 3 


THE SPAN PLAN 


David Cowan and Leonard Seder 


The SPAN PLAN is a most useful 
technique for diagnosing the 
causes of excessive variation in 
industrial processes. Examples 
permit easy application to your 
specific problems. 


Price: $2.50 


Send your order and check or 
money order to: 


American Society for Quality Control 
161 W. Wisconsin Ave. 
Milwaukee 3, Wis. 


New appointments at Hunter Spring Co., a Division 
of American Machine & Metals, Inc., Lansdale, Pa., in- 
clude C. J. McClintock to manager of quality control 
and inspection and Benjamin S. Seward as manager of 
quality assurance. 

In his new position, Mr. McClintock will be directly 
responsible to the General Manager of the division. He 
was formerly Chief Inspector at Hunter 

Mr. Seward will be responsible to the manager of 
quality control and inspection for quality control sys- 
tems and procedures, training, and records. Previously 
he was QC manager for the Turbo Machine Co., Lans- 
dale, Pa 


PITTSFIELD — John T. Hanna, a native of Bur!l- 
ington, Vt., has been named to the engineering staff of 
the QC department, Peter J. Schweitzer Co., a division 
of Kimberly Clark Corp. Mr. Hanna is a graduate of the 
University of Southern California where he majored in 
chemistry 

Theodore E. Schultz, Manufacturing Operations and 
QC Services, General Electric Co., New York City, has 
been promoted to manager of quality control of Ord- 
nance Department in Pittsfield, Mass. Mr. Schultz has 
a record of service with the General Electric Company 
dating back to 1950. He has served in many phases of 
the quality control department. 


RHODE ISLAND — Warren Howard, past chair- 
man and charter member of the Rhode Island section, 
formerly new products development supervisor for U.S 
Rubber Co., Providence, R.I., is now manager of de- 
velopment for extruded filaments for the Wall Rope Co., 
Beverly, N.J. Frank Bliven, section treasurer, has been 
advanced to supervisor, new products development, 
U.S. Rubber Co., replacing Mr. Howard 

R. Shaw Goldthwaite, national director, ASQC, has 
been elected chairman of the New England Quality 
Control Conference for 1961-62 


ROCHESTER — John J. Holland has been ap- 
pointed section manager in charge of the reliability, 
value, and materials engineering laboratories in the 
Military products Division of General Dynamics/Elec- 
tronics 

Prior to his new assignment, Mr. Holland was man- 
ager of quality assurance in the division for several 
years. For the past 18 months he has been manager for 
a multi-million-dollar automatic test equipment project 
for the Federal Aviation Agency 

He assisted in formation of the General Dynamics 
Reliability Panel, and served as program chairman for 
the panel in 1958 and 1959 

He holds a bachelor’s degree in mechanical engineer- 
ing from Villanova College 


ST. PETERSBURG-TAMPA — Congratulations to 
Fred E. Steele, section chairman, who has just been 
promoted to QC manager of Incoming Materials, General! 
Electric Co., St. Petersburg, Fla 

L. Frank Robinson, senior member, has been trans- 
ferred from the St. Petersburg plant to the Irmo plant 
in South Carolina. Good luck, Frank, on your new 
assignment! 

SOUTHERN CONNECTICUT — Michael J. O’Cal- 
laghan, QC engineer, General Electric Co., Bridgeport, 
Conn., has transferred to the Schick Co., Lancaster, Pa., 
where he will be employed as a statistician 


SOUTHERN ILLINOIS — Simon D. Krasner now 
works for the Crab Orchard Plant, Universal Match 
Corp., as quality assurance and reliability supervisor 
Mr. Krasner was formerly with the Air Force in St 
Louis 

WASHINGTON, D.C. — Charles E. Sener, Jr., vice 
president of C and P Telephone Co., has been elected 
president of the Controller’s Institute of America. Con- 
gratulations! 
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70 Papers, 76 Authors Present New Ideas 
In 1961 Annual Convention Transactions 


If you were unable to attend this year’s convention, you won't want to miss the opportun- 
ity of obtaining the vast amount of technical information presented. A limited number of 
copies of the convention transactions are available on a “first come — first serve” basis. 
Keep your quality control library up-to-date. Order your copy today! 


HERE IS A LIST OF THE PAPERS CONTAINED IN THE 1961 CONVENTION TRANSACTIONS 


MANAGEMENT 


How to Evaluate a Company's Quality Con- 
trol Need 

Quality Cost Control 

Quality and Reliability Management 

Total Quality Control in Smaller Industries 

A Challenge to Labor and Management 

Breadth or Depth, Training for Quality Con- 
trol and Operation Research 

Operations Research in Management 

Process and Quality Control for Manage- 
ment 


PRODUCT APPLICATIONS 


Getting Started in Statistical Quality Con- 
trol 

Benefits of Quality Control Inputs in Prep- 
aration of Specifications 

Why Quality Requirements Must Bé Up- 
graded 

Some Recent Developments in Process Con- 
trol 

Statistical Methods for Ceramic Process 
Control and Experiment Planning 

An Introduction to Cumulative Sum Charts 


TEXTILE 

Variations Flow Analysis for Process Im- 
provement 

A Practical Analysis of a Successful SQC 
Installation in High Quality, High Style 
Garment Manufacturing 

Moisture Control in the Cashmere Industry 


QUALITY CONTROL TRAINING 
SQC Training for the Chemical Industry 


NON-PRODUCT APPLICATIONS 

SQC Methods in Telephone Transmission 
Maintenance 

Measuring Relay Contact Erosion 

New Departures for Operations Problems 

The Human Equation in Quality Control 





Bayesian Decision Theory and Statistical 
Quality Control 
Work Sampling 


RELIABILITY 

Management's Challenge for Product Re- 
liability 

How RCA Meets AGREE Test Requirements 

Reliability—A Management Problem 

Reliability Requirements in Part Specifi- 
cations 

Effective Quality Control Increases Polaris 
Reliability 

Quality Control and Reliability Organization 
—A Professional Approach 

An Adaptation of the MIL-STD-105B Plans 
to Reliability and Life Testing Applica- 
tions 

Which Road to Satellite Reliability 

Reliability Instrument Panel 

Myths & Realities in Reliability 

Electronics Reliability—A Mechanical Prob- 
lem 

Optimization of Equipment Effectiveness 


DATA PROCESSING 

Computing Equipment Used for Statistical 
Studies in the Metals Industry 

Mechanized Retrieval of Scientific Infor- 
mation 


VENDOR-VENDEE 
Do You Make These Quality Control Mis- 
takes in Buyer and Seller Relations? 


MILITARY 

A Contractor Writes a Military Specification 

MCTSA Seeks Quality with Confidence 

Signs of our Time Which Forecast Quality 

Navy Progress in Quality Control and Reli- 
ability in 1960 

Qualifications for Military Quality Control 
Personnel 

Slicing the Pie 


PRACTICAL APPLICATIONS 

What's the Difference? 

Practical Application of Normal Probability 
Paper 

Choosing a Sequential Test 

Test Performance Charts 

Industrial Application of Non-Parametric 
Statistics 

Keep It on the Square 

Short Cut Statistical Methods as Applied to 
Certain Reliability Problems 

Hunting and Taming the Wild Observation 


RESEARCH AND DEVELOPMENT 

Designing Valid Experiments 

Response Surface Techniques as a Statis- 
tical Approach to Research and Develop- 
ment in Ultrasonic Welding 

Quality Control in Research and Develop- 
ment 

Controlling Quality in the Production Engi- 
neering Climate 


SENSORY QUALITY CONTROL 

A Quantitative Approach to Classification 
of Characteristics 

Subjective Product Evaluation Methods 

Putting the Senses to Work in Quality 
Control 

Statistical Aids to Visual inspection 

Value Analysis and Engineering 


INSPECTIONEERING WORKSHOP 

Organization of the Inspection Function 
for Maximum Effectiveness 

The Inspection Engineering Approach 

A Survey of Visual Inspection 

Dial Indicator Service and Cost Control 

Dial Gage Maintenance, Repair & Calibra- 
tion 

Cost Control and Quality Control of Dial 
Indicators 

Men—Civilization—Measurement 

Advanced Trends in Electric Gaging 








ASQC, 161 W. Wisconsin Ave. 
Milwaukee 3, Wis. 


Progress with the Society and the field of 
quality control by enlarging your technical 
and practical knowledge. 


copies of the 1961 Annual 
Convention Transactions at $5.00 per copy. 


Order Yours Today! 
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ASQC members are entitled to a 20% discount 





clinics, conferences, and courses 


JUNE 


. . » 26-30—Eleventh Annual Program of Qual- 
ity Control for the Graphic Industries, Towne 
House Motor Inn, Rochester, N. Y., fee $250, 
contact Harold M. Kentner, director, Extended 
Services Division, Rochester Institute of Tech- 
nology, Rochester 8, N. Y. 


. . « 26-30—Aero-Space Electricity Conference, 
AIEE, Benjamin Franklin Hotel, Philadelphia, 
Pa., contact J. A. Scarcelli, General Electric 
Co., 3198 Chestnut St., Philadelphia, Pa. 


. . « 28-30—Second Joint Automatic Contry! 
Conference, University of Colorado cameus, 
Boulder, Colo., sponsored jointly by ISA, AIChE, 
AIEE, ASME and IRE. General program chair- 
man is H. M. Paynter, Mechanical Engineering 
Dept., Massachusetts Institute of Technology 


JULY 


. . « 10—Three Week Conference in Transport 
Phenomena for engineering teachers, a project 
supported by the National Science Foundation 
through a recent grant of more than $40,000 
to the University of Wisconsin. Transport phe- 
nomena includes the subject matter areas of 
fluid dynamics, heat transfer and diffusional 
processes. A living and travel allowance will 
be awarded to teachers on the basis of qual- 
ifications contained in applications submitted. 
The NSF grant provides stipends for approx- 
imately 80 participants. Contact Professor 
Paul J. Grogan, administrative director. Con- 
ference on Transport Phenomena, University 
Extension Department of Engineering, Univer- 
sity of Wisconsin, Madison 6, Wis. 


. . « 17—Fundamental Techniques and Indus- 
trial Applications of Radioactive Isotopes, July 
17-Aug. 11, a special course offered by the 
University of Virginia Division of Extension and 
General Studies and In Cooperation with the 
U. S. Atomic Energy Commission. Persons with 
bachelor degrees, or the equivalent in experi- 
ence, which includes at least one year of col- 
lege chemistry and one year of college phys 
ics, are eligible to apply. The over-all cost of 
the course, covering tuition, lodging, meals, 
and study materials, is $475, including an 
enrollment fee of $25, payable at the time of 
application (this will be refunded to those not 
accepted). Contact Dr. James W. Cole, Jr 
Box 3697, University Station, Charlottesville 
Va 


. H-Aug. 11—Statistical Methods in In- 
dustry series of seven concurrent courses at 
the University of California, Los Angeles, 
Calif. Courses are QC by statistical methods 
industrial statistical methods; statistical de 
sign and analysis of industrial experiments 
probability and statistics of reliability; engi 
neering and management of reliability; basic 
measurements and standards, and fundamental 
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principles of non-destructive testing. Contact 
Edward P. Coleman, Professor of Engineering, 
University of California, Los Angeles 24, Calif. 


AUGUST 


. . . &18—Fourth Annual Institute on Missile 
Technology, University of Connecticut, Storrs, 
Conn., contact Albert L. Jeffers, Box U-56, 
University of Connecticut, Storrs, Conn. 


.. « 21-31—Basic QC Course, University of 
Michigan, Ann Arbor, Mich., contact C. C. 
Craig, Statistica! and Computing Laboratory, 
106 Rackham Bidg., University of Michigan, 
Ann Arbor, Michigan. 


. . . 26-Sept. 1--International Heat Transfer 
Conference, Boulder, Colorado, con. ct Amer- 
ican Society of Mechanical Engineers, meet- 
ings department, 79 W. 39th St., New York 
18, New York. 


. . . 29-Sept. 1—66th Summer Meeting of the 
American Mathematical Society at Oklahoma 
State University, Stillwater, Okla., contact 
American Mathematical Society, 190 Hope St., 
Providence 6, R. | 


SEPTEMBER 


. . . 5-15—Statistical Methods and Advanced 
QC Course, Irving W. Burr, instructor, Purdue 





Classified Advertising 


Positions Wanted: ASQC Members 
$1.00, non-members $2 per line 
Minimum space 5 lines, maximum 
20 lines (242 in. high). 


Positions Available: $2.00 per line 
Minimum 5 lines, maximum 20 lines. 
Box permissible if desired on maxi- 
mum size. General advertising rates 
apply to all display sizes (1/6 page 
minimum) 


35 characters and spaces per line 


Replies to box numbers and copy 
should be addressed to American 
Society for Quality Control, 161 W 
Wisconsin Ave., Milwaukee 3, Wis. 
Deadline is 22nd of second month 
preceding publication 














POSITIONS WANTED 





QUALITY CONTROL MANAGER 
Eight years comprehensive experi- 
ence in all phases statistical quality 
control coupled with significant 
managerial accomplishment in the 
process industries. B. Ch. E. degree 
Graduate studies. Please reply to 
Box 18A1 





University, Lafayette, Ind., contact Statistical 
Laboratory, Engineering Administration Bldg., 
Purdue University, Lafayette, Indiana. 


. . « 6-8—Joint Nuclear !nstrumentation Sym- 
posium sponsored by ISA, AIEE, and IRE, at 
North Carolina State College, Raleigh, N. C. 
Contact ISA Meetings Manager, Penn Sheraton 
Hotel, 530 William Penn Place, Pittsburgh 
19, Pa. 


. . » 10-22—Twelfth Annual Statistical Quality 
Control Institute, University of Connecticut, 
Storrs, Conn., contact Theodore A. Toedt, co- 
ordinator, University of Connecticut, Storrs, 
Conn. 


. . » 11-15—16th Annual ISA Instrument-Auto- 
mation Conference, Biltmore Hotel, ios An- 
geles, Calif. Contact ISA Meetings Manager, 
Penn Sheraton Hotel, 530 William Penn Place, 
Pittsburgh 19, Pa. 


. . . 12—Eighth Annual Bay Area Quality Con- 
trol Conference, Stanford University, Palo 
Atto, Calif. Contact W. Grant Ireson, Head, 
Industrial Engineering Department, Stanford 
University, Palo Alto, Calif. 


. . . 16—16th Michigan Quality Control Forum, 
Angel Hall, University of Michigan, Ann Arbor, 
Mich. Contact Dale A. Cue, Hoover Ball and 
Bearing Co., 5400 South State Road, Ann Ar- 
bor, Mich. 


. . » 16—The Scope of Quality Control, Gra- 
nata Hotel, San Antonio, Texas, sponsored by 
the San Antonio section, ASQC, contact Robert 
W. Worrick, 239 E. Ackard Pl., San Antonio 21, 
Texas. 





POSITIONS AVAILABLE 





ANALYSIS BRANCH 
SUPERVISOR 
Rocket Motor Manufacturer 
THIOKOL CHEMICAL CORP 
Marshall, Texas 

Male with M.S. or B.S. in Statistics 
Minimum 2 years statistical work 
experience. Requires person with 
initiative for creative application in 
statistical quality control and ex- 
perimental design. Knowledge and 
application of most recent statistical 
techniques. Supervision of 5 people 
with opportunity for advancement. 
Send detailed resume to Personnel 
Department. All qualified applicants 
who are U. S. citizens will receive 
consideration for employment with- 
out regard to race, creed, color, or 
national origin. 


INDUSTRIAL QUALITY CONTROL 














Challenging Assignment at IBM 


STATISTICIAN 


This is an unusual opportunity 
for statistical work at IBM util- 
izing the most advanced sys- 
tems and data processing 
equipment. Work involves de- 
signing experiments to yield 
data susceptible to statistical 
analysis. Assignment will in- 
clude analysis of processes to 
determine best control methods 
and writing realistic process 
specifications to meet cost and 
quality objectives. 


Applicants should be thorough- 
ly familiar with statistical tech- 
niques such as analysis of 
variance, randomized blocks 
and Latin squares, factorial ex- 
periments, incomplete blocks, 
and other analytic methods. 
Chemical processes and/or 
mechanical reliability analysis 
experience with history of suc- 
cessful engineering applica- 
tions desirable, but not essen- 
tial. 


Educational background should 
include a BS in mechanical or 
chemical engineering with ad- 
ditional courses in statistical 
mathematics or BS in applied 
mathematics. Applicants are 
considered on the basis of mer- 
it without regard to race, creed, 
color or national origin. Please 
write, outlining your back- 
ground and interests, to: 


Mr. A. J. Ronvaux, 
Dept. 568C 
IBM Corporation 
® 


Lexington, Ky. 
INTERNATIONAL BUSINESS MACHINES CORP. 





TRY US FIRST 


Before you spend a lot of 
time looking for that new 
job with growth opportunity. 


We can put your resume in 
the right places. Nation-wide 
coverage by the only agency 
specializing in quality and 
reliability. All fees paid by 
employers. 


QUALITY CONTROL 
PERSONNEL SERVICE 


267 Hawthorne St. 
Malden, Mass. 


Employer Job Listings Welcomed 
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QUALITY 
CONTROL 
ENGINEERS 


BS or MS in Chemistry, Physics 
or ChE with at least 3 years 
experience in quality control, 
preferably in synthetic fiber or 
chemical industry. Should have 
experience or formal training in 
statistical quality control meth- 
ods using control chart and 
standard data analysis 
techniques 


P These positions offer excellent 
opportunity for advancement to 
higher management positions in 
quality control, manufacturing 
development or production. 


This Celanese Fibers Co. plant is 
located in the picturesque moun- 
tains of western Virginia near 
Roanoke, an area offering excel- 
lent facilities for outdoor recre- 
ation. Please send resume and 
salary requirements to Mr. J.C. 
Martin, Section B. 


Co PLanese 


FIBERS COMPANY 
A division of 
Celanese Corporation of America 
P.O. Box 1000, Narrows, Va. 


CAREER 
OPPORTUNITIES 
FOR 


QUALITY 
CONTROL 
ENGINEERS! 


Quality Control Engineers, Statisti- 
cal Analysts and Reliability Engineers 
have important positions at Remington 
Rand Univac. 

As watchguards of reliability and 
quality control, they play a vital role in 
maintaining the Univac reputation of 
product and design integrity, and their 
contributions do not go unrewarded. 

We realize that our superiority in 
ultra-reliability was achieved and can 
be maintained only in an atmosphere 
of achievement where individual attain- 
ment is acknowledged by individual 
reward. 

Even though you may not be actively 
looking for a new position, we believe 
you will find complete details on these 
immediate openings most interesting: 





QUALITY CONTROL ENGINEERS 


To develop and apply statistical quality 
contro! techniques, initiate and evaluate 
test and inspection procedures for the 
manufacture of superior quality products. 


RELIABILITY ENGINEERS 


To perform reliability analysis and pre- 
dictions, develop failure reporting pro- 
cedures, analyze failures and recommend 
corrective action. 











Openings are at several levels of 
responsibility. Engineering or Science 
degree required, with a minimum of 
2 years experience in electronics or 
related fields. 

Salaries commensurate with experience. 
Company-paid relocation costs, liberal 
employee benefits. 


All qualified applicants will be considered re- 
gardiess of race, creed, color or national origin 


R. K. PATTERSON 


Department A-7 


DIVISION OF SPERRY RAND CORPORATION 
2750 West Seventh Street, St. Paul 16, Minnesota . 





19-20—Registration for two-semester 
credit courses, September 1961 through May 
1962, at the Carnegie Institute of Technology. 
Courses cover probability and mathematical 
statistics, experimental design, and quality 
control and industrial statistics, and will meet 
one evening a week, 7:30-10:30 p.m., Wednes- 
day, Thursday, and Friday evenings, respec- 
tively. Registration Sept. 19-20 from 6:30-9 
p.m. For further information regarding grad- 
uate and undergraduate day courses, contact 
Professor Edwin G. Olds, Department of Math- 
ematics, Carnegie Institute of Technology, 
Pittsburgh 13, Pa 


. . 21-22—Industrial Electronics Symposium, 
Bradford Hotel, Boston, Mass., sponsored 
jointly by the AIEE, ISA, and the Professional 
Group on Industrial Electronics of the IRE 
Contact D. J. LaCerda, Badger Manufacturing 
Co., 363 Third St., Cambridge, Mass 


. . « 28-29—Two-day QC Training Program, 
University of Chicago, downtown campus, Chi- 
cago, Hli., contact J. C. Dittrich, Victor Adding 
Machine Co., 3900 N. Rockwell St., Chicago 
18, Wl. 


. 28-30—ASQC Chemical Division Confer- 
ence, Hotel Daniel Boone, Charleston, W. Va., 


contact Jack L. Massau, E. |. du Pont de 
Nemours and Co., P. 0. Box 993, Charleston 
24, W. Va. 


OCTOBER 


. . » &11—National Electronics Conference, 
International Amphitheatre, Chicago, III. Spon- 
sors include the American Institute of Elec- 
trical Engineers, Illinois Institute of Tech- 
nology, Institute of Radio Engineers, North- 
western University, and the University of 
INinois. Participants are Electronic Industries 
Association, the Society of Motion Picture and 
Television Engineers, lowa State University, 
Marquette University, Michigan State Univer- 
sity, Purdue University, University of Mich- 
igan, University of Notre Dame, University of 
Wisconsin, and Wayne State University. Con- 
tact NEC, 228 N. LaSalle St., Chicago 1, III. 


. . . 22-25—Fall Meeting of the National Fluid 
Power Association, Sheraton Hotel, Philadel- 
phia, Pa. Contact National Fluid Power Associ- 
ation, 5595 N. Hollywood Ave., Milwaukee, Wis. 


. . 24-25—Product Maintainability Working 
Seminar, Sheraton Hotel, Philadelphia, Pa., 
sponsored by the Electronics Division, ASQC. 
Contact B. W. Marguglio, Martin Co., Mail No. 
2000, Baltimore 3, Md. 


NOVEMBER 


. . » $10—Eleventh Annual Conference of 
the Aircraft and Missile Division, ASQC, Am- 
bassador Hotel, Los Angeles, Calif., theme— 
Assuring Customer Satisfaction, four concur- 
rent series of sessions on international and 
general interest, design—reliability, produc- 
tion—quality control, and field service—main- 
tainability. Contact Hardy Harris, publicity 
chairman, c/o North American Aviation, Inc., 
International Airport, Los Angeles 45, Calif. 


ASQC Annual Convention 
Future Dates 


May 23-25, 1962 Cincinnati 
May 20-22, 1963 Chicago 
May 4-8, 1964 Buffalo 
May 4-8, 1965 Los Angeles 
June 1-3, 1966 New York 








CONSULTING SERVICES 


Responsibility of the American Society for Quality Control, Inc., for Consulting Services advertising is limited 
to certification that advertisers hold the grade of membership in the Society stated in their advertisements 
Qualification requirements for the several grades of memberships are set forth in the Constitution of the 
Society. Business card ads are available only to members of the Society—12 insertions $100.00; 6 insertions $65.00 











Consulting Services in Quality Control 
Since 1945 


RALPH E. WAREHAM 
Fellow, ASQC 


122 Orchard Ridge Telephone 
Chappaqua, New York CEntral 8-3715 


FRANK H. SQUIRES 
Fellow, ASQC 


Consultation 

Reliability Organization 
Quality Control System 
Cost Controi 

Serveys, Training 


4700 Crenshaw Bivd. 
Los Angeles 43, Calif. 
AXminster 1-3213 


Training Programs 
Consultant to Consultants 
STATISTICAL ENGINEERING 
INSTITUTE 
F. &. SATTERTHWAITE, DIRECTOR 
Fellow, ASQC 
8 Fuller Road 


Wellesley 81, Mass. CEdar 5-6335 














Quality Control Consultant 


HARMON 5S. BAYER 
Fellow, ASQC 


1154 Book Building 
Detroit 26, Michigan 


Telephone 
WOodward 5-3796 


Management Controls 
POUNDED IN 19465 


References and Literature on Request 


699 Rose Ave. 
Des Prams, It. 
Vanderbilt 4-1317 


Senior Partner 
W. E. JONES 
Fellow, ASQC 


QC Planning Defect Prevention 
LEONARD A. SEDER 
FELLOW ASQC 


267 HAWTHORNE ST 
MALDEN MASS. 


DAvenport 4-5446 


Organizing for Quality Training 











HUnter 7-5747 


THOMAS A. BUDNE 
Fellow ASQC 
QUALITY CONTROL «+ RELIABILITY 


STATISTICAL ENGINEERING 
3} DUNSTER ROAD, GREAT NECK, N. Y 


VENDOR SURVEYS-INSPECTION 
A National Organization with Engineers in 
Nine Key Centers Coast to Coast. 
Write for Schedule of Fees 
R. CALVERT HAWS, Member, ASOC 
QUALITY CONTROL ENGINEERS, INC. 
6309 Wilshire Bivd.. Les Angeles 48, Calif 





WYdown 3-2234 


JOSEPH MOVSHIN 
Fellow ASQC 


Management Service To Supplement 
Your Staff 


9220 Old Bonhomme Rd. St. Lowis 32, Mo. 

















BERNARD HECHT 
Fellow, ASQC 
Planning and Staffing Q. C. Organizations 
Quality Improvement Programs 
Reliability Training and Indoctrination 
5455 Wilshire Bivd 
Los Angeles 36, Calif 


Telephone 
WeEbster 8-527! 





Epwarp A. REYNOLDS 
Fellow, ASQOC 


LIGONIER, PA. 











R.R. 3, Bex 258 
Greenweed, Indiana 


SUTHERLAND-JACOBSON & ASSOCIATES 
Consultants in Quality Control 


Inspection Procedures, Process Controls, 
Statisties for Research and Development 


M. L. SUTHERLAND, Ph D., Fellew ASQC 
H. J. JACOBSON, Fellew ASQC 
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Product Education Service 


These advertisers provide educational information on their products 
panding the services of your journal, Industrial Quality Control. 
When writing or talking to advertisers to inquire about their products 
iways remember to say you saw their ad in /ndustrial Quality Control. 


Advertisers in This Issue 


ey Number Page 
Atlantic Research Corp. 42 


Bell Telephone 
Laboratories 


Cadillac Gage Co. 
Celanese Fibers Co. 
Elliott Service Co. 
International Business 
Machines Corp. 

-ll1 Jones & Lamson 


Key Number Page 
A-13 Lightning Calculator 38 


A-66 Waldes Kohinoor, Inc. 49 


A-27 Monroe Calculating 
Machine Co. IFC 


Quality Control 
Personnel Service 55 


A-68 Packard-Bell Electronics . 35 
Remington Rand Univac.. 55 
A-21 Carl Zeiss BC 


ail the post card at right to obtain further information about any of 
e items appearing in advertisements or new products and new literature 
pscribed in ‘the “What’s New” department, pages 31-34. 
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INDUSTRIAL QUALITY CONTROL 
6185 Plankinton Building 

161 W. Wisconsin Ave. 
Milwaukee 3, Wis. 











Large optical dividing head in horizontal position. Axis 
ean be quickly changed to vertical. 


Small optical dividing head in vertical position. 


Large and Small 
Optical Dividing Heads 


Latest models that offer 
outstanding features 


Made in West Germany 


The large optical dividing head is a universal testing 
and measuring instrument for circular scales and 
angles. It is used in high precision machining of cog- 
wheels, slotted and perforated discs, graduated 
plates, spline shafts and similar production parts. 
Suitable for grinding, drilling, milling and other 
operations. 

The instrument is also suitable in testing for grad- 
uation defects and for checking the measurements of 
angle-measuring instruments, levels, cam plates, etc. 


FEATURES: Graduated glass circle, with 360° scale, 
is rigidly mounted on dividing head shaft, and is not 
affected by the transmission system for shaft rota- 
tion. . . . Microscope with 63x magnification for 
angle readings has inclined eyepiece with a head 
that can be rotated in all directions—insures con- 
venient readings, independent of the inclination of 
the shaft axis. .. . Fine and coarse adjustments are 
gearless and mutually independent... . An external 
360° scale permits rapid setting. Overall height: 
370mm. Center height of spindle 130mm. Area of 
base: 310x250mm. 


THE SMALL HEAD 


Designed especially for light machine tools in drill- 
ing, milling, grinding, etc., and its internal construc- 
tion is the same as the large head. Its graduated 
glass circle is mounted on the dividing head shaft 
and is read with a 63x reading microscope. Has new 
anti-friction bearings for main dividing head shaft. 
Controls—coarse adjustment, fine setting of angles— 
can be easily arranged to right or left. Overall height 
250mm. Center height of spindle 90mm. Area of 
base: 220x180mm. 


Write for literature 


COMPLETE 


tf | of 4 LETS S, 7/4 py SERVICE FACILITIES 


485 FIFTH AVENUE, NEW YORK 17, N. Y. 





WHERE PRECISION 
iS PARAMOUNT 


PLA-CHEK*GAGES 








Just as the Sentinels of Freedom (at left) stand guard over America’s security, so do 
the PLA-CHEK Gages (center) in one Hughes Inspection room guard the pre- 
cision and quality of these Falcon Missiles, manufactured by Hughes Aircraft Co. 


Nowhere will you find precision and accuracy more 
demanding than in the manufacturing of guided 
missiles and airborne electronic armament systems. 
And volume production demands speed. These are 
reasons why you'll find so many Cadillac PLA-CHEK 
Gages at work in the plants of Hughes Aircraft 
Company 

Ten years ago the first PLA-CHEK went to work for 
Hughes. Today 120 are in daily use speeding inspec- 
tions and guarding precision at various Hughes’ 
plants. Here's proof of PLA-CHEK performance. 


Speedy inspections? Yes! PLA-CHEK Gages can be 
set 5 to 20 times faster than other methods of com- 


parable accuracy. Precision? Yes! PLA-CHEK Gages 
are guaranteed accurate to .00005”" through the entire 
range of the 6", 12” and 18” sizes—to .0001" through 
the range of the 24” size. The 36” and 48” sizes are 
guaranteed accurate to .0001” in any 24” length and 
to .0002” over their entire range. 


PLA-CHEK Gages are available in a full range of 
sizes to meet every inspection and layout require- 
ment either at the surface plate or the machine. Let 
us tell you how you, too, can speed inspections, 
maintain extreme accuracy, guard the quality of your 
work and save money with PLA-CHEK Gages. Write 
for complete, detailed literature. 


GAGE COMPANY 


P.O. BOX 3806 DETROIT 5, MICHIGAN 
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